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(54) POWER OUTPUT DEVICE. PRIME MOVER CONTROL DEVICE AND CONTROL METHOD THEREFOR 
(57)Abstract 

PROBLEM TO BE SOLVED: To reduce the rotating speed of a prime 
mover rapidly to the value zero at the time of stopping the operation of 
the prime mover in a power output device composed of the prime mover, 
a triaxial power input-output means and two motors. 
SOLUTION: A power output device 110 is provided with a planetary gear 
120. an engine 150 with a crankshaft 156 connected to the planetary gear 
120. a motor MG1 fitted to a sun gear, and a motor MG2 fitted to a ring 
gear. When the stop of the engine 150 is commanded, fuel injection to the 
engine 150 Is stopped, and the motor MG1 is so controlled that torque In 
a reverse direction to the rotating direction of the crankshaft 156 acts 
upon the crankshaft 156 through the planetary gear 120 and a carrier 
shaft 127 until the rotating speed of the engine 150 becomes close to. the 
value zero. As a result, the rotating speed of the engine 150 can be 
rapidly reduced to the value zero. 
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so Vi^JX^T r 1 1 J^fV^LT r 1 6 43> h 7 >^ v^:^ ^ 
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15 

^tlX^^^o htl^'^^X. M'&CFV I 9 OizX^S^^ 
flT hy^'i^^'f^T r 1 1 JfeV^LT r 1 6C0;^>^K€: 
$d»ft-§-sW2tcJ:!9J©iJ:^jaiU ^^-f^'^l 4 4{zm 

1 0 0 5 3 1 &.±mjs.^v^m i.itmmm<oS}tjmtimm 

tm3i(DmmtLxm\^^^o mm\^. m&mm^ti 
10 0 5 4] mmw(Dmtim:hmm no (omr^um. 

5 O^lEllc^Ne. h/U^T e (DjlK^Jf >f v h P IX^M 
CKT^^J^^'v^^'l 5 0}6>f?m;^^K^^t-/^=^P e 

-3V^X%x.5o C:<7)^Oj:>^v^^^1 5 0 y 
1 2 6(^[B]^^^i:0^h/^:^<^^ff>^l2l4tc^-ro 
[0055] 7'7^^^y^irl20cO3$6 (-y-^-^^-^IA 

125. V 2 eis^xj^^^ vr^ii 2 7\z, 

-So ^.fi^. 7'^^>^ y 1 2 0 ICi^tt5 3 lfii75lHie?S ^0 

[0 0 5 61 ia5lCiolt'5^M*i3$A(7>[s]|GSctt-Cfo 

T a s=T e x — 

1 +P 

1 

Ta r =Te X 

1 +P 
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f-^'^-V'tt 1 2 5 ^ y i^^^-^w 1 2 6 

r^-e. pH. y v-^^^i 2 2(75#»tc»1-^i^ 

[0 0 5 7] 

[«1] 

[0 0 5 8] V^^. ni>'v^>^ 150 755[h1^3S:N e -CillS 
$ixT*5f), y >'^^ir«&l 2 6d5[HliG^N r -Cjllc$ 
4^-CV^Sa-&S^%X.■rV^5*>^. cn^'i^i^l 5 OO^ 7 

>'i^v-'y:7 h 1 5 6^5jg^$^rv^5:^-^yr#l 2 7 

OM^$iC (C^>^v^^^ 15 0 (OlE]fe!l&N e y ^ 
1 2 6(^MS$6RlwlHllc^N r SrT'a h-t"^C t 

mnsh <D^^x^t>^^^m^^t \^X'^>^^^ 1 

tE^^N r ir^ffiv^Ttti^JtfSC^ (?^^ (2) ) ici: 
i:?55T#5o :i<75J:5l-:^7^^^y ^-^1 2 
0-Cfi. f-^'^-^'l 2 1. y ^'^^^E^-^l 2 2j3j:t/^7 

y y r 1 2 4 "^v>i*ti,;&^2o(0[H]fe$re^5£ 

^^OlO(OlPl$SH. *^Ufc2-Q(^(EliG{C^ 

[0 0 5 9] 

[5gC2] 

N s = N r — (N r -IM«) • •(2) 



[0 0 6 0] isfelc. JSA^ixfciftf^^iSStc. ji:^v?>'i 5 

OCO h/W^T e %=3|E^^ y T$* 1 2 7 O^^lftC ^f^^lft 
ti. V^\^^\^^\^X\%^^ Y?^t\^X<r>ti^^M^'^fz 

t^(Dwmt\.x'^^^o:Ltt^x^^fi^h. mmnc 

s i:^SttR-t<^ h/i^^T e r ^ ^ d^-C# 

^ (3) t::J:orS*3$tv5o 
[0 0 6 1 1 
[1^3] 



... C3) 
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[0 0 6 2 ] m^^m^^<om^'Q^'^'Q-h^f:L^\^ 
^^^n^i 2 ^{z^tiir^ h/u^T r t(^C:^#$t?r&] 

-So ceo h^'^tJ' Tm 1 ti^— ^MG 1 ICJ: b/U^ T 
m2l±^-i^^MG2i;iJ:9fPffl$-li:5:ii:;65-C#5o w 

^f^^^it6*^«b. ^-^$^MG lH^mttlt bTSlfPi' 

l-^o ^--^MG2-cn. m^(r>1j\^t hf^^<o:>j\^t 

U h/U'tJ^Tm2i:llII5»Nri:<oaT?^fc>^tb5S^ 
31^. P m 2 $r«;^ ^ LX y 12 6 tcffi;^ 

[0 0 6 3] ZrT. ®^^^^^¥Pm 1 

^Pm2 ^^^b<-mri. ^-^MG 2-T*f^^-r^m 

$tb5:i^^^/^^P e t V>i^^-^^l 2 6 iCia};^! $ tl.^ 

Te tlHieiSNe i:<D«-e^*?$tvS3i;t;/U^fJp e i:. 
hyW^T r tlElic^N r ^ O^-C^tJ^ tv5:i^^»'^^ P 

h P 1 ■eJllc^i^TV^5^^'i^>'l 5 Of)^hlhti^it\^ 
^^^l^X. I^— (7>^^>/U=Sr'C h^'l-^T r ^IhIIe^N r 

tx^i:>^tiimtit try v^/^^tti 2 6jctti;^-r 
^<DX^^, ^j*L:fcJ:5{c. y >'^:¥ir$ft i 2 6i;im 

^11 1 2\zBm^ti. r'^^T^^' 

i^^/i^^-Yl 1 4Sr:frLT^i!j|ftl 16, 11 8\:iBm 

^ti^o Lfc^^oT. y 1 2 6icm;^$tv5 

Si:^i:^i«]^i 1 6. 1 1 8»we^$ix5Sj;^^l-Jiy 
^r/.^l§«;5»5fiS;iz:i-5d»?>x ^B«i i 6. i i Sl^e 
m^^^Sit}\i. y x^^^-¥tti 2 6lcm;tF$ix5t!i;ti 

10 0 6 4] ms [Z7r:i-^mmX\'t'^>^^m l 2 5 co 
lillcftN s filE-Cfoofr^^ 5 0(O[5ie»N 

e ^ y V^^-^fil 2 6t^[H]|cSN r ^lcJ;oTfl. 11 
6tc::^i-^ilSlgloJ:^lc:^i:J^jt5S'&t3feSo ::.(Ot^ 

'5mti:=^^>^^=^Pml $rf^»1-^>a ^-^MG2 
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^-^MG2H^m«^b-CS}f^L. h/U^Tm 
2^@|toScNr i:Oa-C^i:>$tV$mS^^-/^^Pm2 

$:y ^^^^^i'lfii 2 ed^ibS^i-^r ^ic/^So :i<oS 

^-^MG 1 Tm»-r^m^^^>^^^Pm 1 i:^- 
^MG 2-ClH]^i-5ii;^^t->'^^Pm2 i:$:^L<i-tv 

j^; ^-ij^MG 1 ■c?^»i-5»fi;^^^^>'^=¥Pm 1 

^MG 2 r-TSfSt 9 ^ ^ J&^tft 60 

[0 0 6 5] mmm<DW]tim:hmm 1 1 o ic^ott 

70 :hlHt}^^^ lion, r 9 Lr:i^>^i^>^ 150 t}^hmti 
$i^-5i(^;^a?i-<<T€r h^'u^^g^b-cy :/^^'V$fii 2 

^mti ( h;UiJ' T e tlHllc^N e t OS) ^\ 

G 1 lci:9lp]^^fcHf^^^ix6m^^^-/^^Pml 

^^^rM.v^ajbr^^yT' y i 9 4^^mi-6ib^^<t ufc 

9. ^Si-^)mfi^^-/^^^^^^>7'y 1 9 4tC#;t^bn 

^m;^ ic J: « 9 iljf^^J^ ifm^ (omi^ tir^:iti,x^ 
20 ^0 

loo 6 6] jfe*3. jgjLJioi&f^i^^Tn. y^^^i^^y^ 

-^'l 2 0-^^— ^MG 1 . ^MG2, h^i^i^^^ 
Tr 1/,?V>UT r 1 Q f^}£\Z^^^ti<D^^^^^^^ 
(10 0%) ^UTlft^bfc, ^^iCfi. ISlTfeS-Cfo 
3i>'i;^>-l 5 o*^f3ai:^$tts^^-/^=^P e $r 
y 12 6 tcm;^-t-53i4^/u:¥ P r i: I9 

y ViJ^^-^W 1 2 6 (cai;^i-5^ 
;^yU:¥P r :Sr^>'v^:^ 1 5 0 ^>^ffi;^^i^^^^->'^'^ P 

1 2 6t::£tl;^$ti5^^->'^^P r ici^lfe^&^t^^ieSc^^ 
h/U^Tm2<£r. (g]5(7:)*iiai21cO:ytfli"Cti^-<5^MG 1 

G 1 (;iJ:'9r^»$h.5m;^^f^^-^co^^"^'^J'^^-^ 
(Dt^^n^-TM-^^^^ ^^^^ :7'^t^^ y ^-V 1 2 Ot? 

40 G 1 , MG 2 (;ifflv>fcf53^mi!3a<7)^^Jiiit 1 icga^r 
5gV\ h7>'v^-^^T r iJ^c^V^LT r 1 6CD;e->^ 

figlt3GTO*2fS«>"C/^$v^tJ(0;65^gI55i^"CV^So b 

^)ffil (100%) ^LTK9&5o 
[0 0 6 7]??:ic. ;i^LyS:h.'Ui^»J^l-.tt)^tTH^ffi 

50 ilfe#(cJ:oX^-iJ^MG2(o:^(c:J:2>il^^- 
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[0 0 6 8] :^:^-yi^W±UW^-'f-:yt^Wu^t\^^ 
SSIi^Si 8 oofflaiCPUi "9 dfi. *-fx lift 

Iwct 0 EF I ECU 17 Olc::3i>'v^:/CDjlfeff Jhc^ft^ 

^^tiir^ (:^x5/>^s 1 0 0) o 5 o<Dm 

feff ±{t^$rSft Lfe E F I E C U 1 7 0 11. «^?SftgM 

#1 5 \ fi'^h<omm^if^^^±'t^ hmz.^ikyy ^ 1 10 

1 6 6 Sr±Hl--r5o w 9Lfe«!fSfc:i:0 3i:^i^>-l 5 

[0 0 6 9 1 )^V^r. ^J^C PU 1 9 Oil. :3ivv^>' 1 
5 0(7>lsl|55SN e ^A:/j^S^m^tT<? 9 (^X^/TT'S 
1 0 2) o J^^^v?^'! 5 OtOlEJiclSN e 
•Y M 5 6 t 5 7 ^r^M.Tig'&^ih.fc:^^ y 

T$fil 2 7\zmk'^hMc\^-/j\^^<\ 5 9lc:J: 
s^-yy rtti 2 7(D0iE^^jRa c*^i=>*86sr t;55-e 
# So en :y-yiy 15 0 cd[h]^^N e Ji. 20 

y 1 6 0tc^lt*bixfc[EllESc-fe>-1M 7 

Ul 9 OH. EtelS-feV-lM 7 6{cg^iS?g^tvfcEF I E 
CU 1 7 O;!i-t^iiftt::J:9 0lc!!SNeOtt^$rStt^S 

10 0 7 0] ct^^i^^^l 5 0 e^lElfefeN e A;^F-t*S 

A;^L/^l[E]|c|g:Nel;lg-:5v^T>?^i^;^;e7>'^TC 
olOS^ffi^rl^^e-r?) C^r^^'i/S 1 0 4) o wCi-C. ^ 
>1'A;&^>'^TCJ1. ^az61-S:^X5^7'S 1 0 8-C3i>' 



#^5^1 0-306739 

20 

^jh.'5§ISc-Cfot). 7.7- y-f^ 1 0 6tC^i-J:9i-. ife.'!) 
j1U:^X5':/S 1 0 6 3fcv^US 1 1 6(O^SdSjltT$tv 

LTJ^^^i^Vl 5 OOSSIsIltolSN e *^ia:3ti-S 

[0 0 7 1 ] ^-r-6.;<;!^>-^TC^^3£^Si:. U 

106) . y ;^ >- h Ufc^-r V^5^TC 

i:U8lc^f-^^y:^^^ffiv>-C:3i>-i;^>^l 5 otog^lH] 

©CN e * OlS:^t?H. «li (^-<i^;^'>>'^TCc^$6) 

C+IJ LT g^tHl^lSN e *^5j^»?>S^^^^^b 
fco i^V^T. :3i>'v^>'l 5 OOlHl^lSN e^A;^L 

7^5/7^3 110). xtii.itmm^i^ e t^^x^tcBm 
mm^N e ^ t^m\^^x^^ (4) tcj: «9^"-<5^mg 1 

0 h/^^lt^ttTmi *^S::Si-S (;^7'y:/sii 

2) o --"C. ^ (4) *i^:&5Z2lll3SflIe]^»Nei!0 

*iZ2iS2«n^«{iii^^.^<l-S^«-efcs« K 

1 jo J: tJ«K 2 (itfc«?ij^»-efc So 
10 0 7 2] 

[|S4] 



Tml * — K 1 <Ne* — Ne) -hK2X CNe* —No) dt 

... <45 



[0 0 7 3] j^v>r. y v-^r^-yt* 1 2 e \ci^t}'r-<^ 

ml *i:^^V>Ti^^ (5) Jcj: ^-^MG 2 (7> h^u 

>5'Jg^itTm2 *^I3::^1-S (^7^:y^S 114),^ 

(5) ^(D^^mmzm^s ^u^^^-^i 5 o<r>m^^i^± 

Lfc^l^SSt?^— ^MG 1 t>^h h/l'^m^litTm 1 *<?5 h 

/i-^ ^£t};^ bfcg^lc:/^^-^ y ^iri 2 o^r^rbxy 

i/^^^-yifil 2 6lCf^ffii-S h-'l-iJ'-efot). K3Htt;t?ij5£ 

04>tffi-Cfcttf^iil-CfeS;55^ cn^'i^i^l SOOillcf^ 

5 h^'U^o^lbiO— IH5j65^:^v?:/1 5 0 t^—^MG 1 
i:d>t>*S«tt^<^)l»<^^<kJ-ffiv>e>tbSi/S:«>. Ill 

iizgcotRtt^O^-^J'MG 1 iS}^h^tiiRik^-?^ 



#12 6lw£ti:^i--<# h^^^^com^^mr r 
40 mTf^-t^^-^v ^^^Wi'^^^-'f"'^\^^^^''xn'&^r^ 

[0 0 7 4] 
[^5] 



T m 1 * 



Tm2* — T r * — K3 x 



- (5) 



[0 0 7 5] m^<r>m^ v^^^Wi'&f^—'^>^^^ ^"^^ 

rflfe {^Jx-fi. 8ras e c) l-jgfe 9 UHtt^ixSo 
50 /u-^:^35«^fT$ixSi:. ^J®SB 1 8 OeO^ffllC PU 
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19 011. i^-r. 'J:^y^^^\2S<r>]a\U^nx^W: 

h^\ht^^m^n^j:o (xxv/:^s 1 3 0) o y^'^^-^ 

2 6<^[E]^!gcN r li. uy'/u/'^ 1 4 ip^^ai^ 
y l^^^^n 12 6 (DIU^^S 0 r t^h^t^^Z. b 

PSrA:^'f-^^S^tfj:?3 {^^'r-y^^S 13 2), T:^' 

telle. 1 1 siiimj^-r-^t h/^^tc^iSi" 2)^3^0^ 

1 2 6 OleliGScN r i: tcS^V^T y i^^^irtt 1 2 6 

^mi-5«!;il$rtTJfe^ (;=^X';/7's 1 3 4) o ww-e. 
igibteiie, 1 1 8{c:tU;^-r^t h/U'iS'^^ttii^-f 
tc. y 2 6l;iffi;^-r^t h/UiJ^^^dcJ-rs 

(r>\t^ y ^-i/^-y^ai 2 6f«ti;^^ffl^'V'i 2 8, ift;^ 
ea^-^'i 1 1 ^i5J:u?7^^:7r w-w-yyu^ir i i 4 ^ 
^M^-Cig»«l 16, 11 8lcm«W^c:)g'8^^i^rv^:5 
y ^'i/^-^fft 1 2 6 lcat5:^i-v<# Sr»itl1- 
tLll. teibtei 16. 11 8lctU;^i--<^ h/WiJ^.^^ai 

^-Irttl 2 6(D[El^3SN r irr^-fe/U^^/U^Kt^i/'a V 
AP^ h/u^Jg^ttT r ^}i(0^%^7f^'f"^yzf^^}^ 
ROMl 9 0 b fclBtSbr^St, r^-fe/u-iy/UjKi^v- 

;W2Kv^V3 ^^APi: y >i/^-yWl 2 6 Olil.te»:N r h 
ROMl 9 0 b^::|5teUfc-7-/y^^::S'^v^-C h/^rJ^m 

^J^ia 1 0 tc^i-o 
[0 0 7 6] 9 UT:^X:v 112 "C^— ^MG 1 
O hv'U^J^Jg^ftTm 1 *^5^^L. ;^7":y:/S114-C 
^-^MG 2(0 h>'Ui^Ji^fSTm2 fJ 

M<^m^mm\.xm^^m^ m?L\i^ 4ms ec« 

ici^fJigL^tT^tb^EIl 1 {::^?»J^i-^^-^MG 1 (7) 

l-«^^-^MG 2i)^h\i!it^^tL^^ — ^MG 1 
-^MG 2;!>5^iJISl$tV^o C 9 Ufc^-^MG 1 (7>^Jfa 
i:^-i^^MG 2 0$^Jffll^::ov^■C^l^i^&1-^>o 

[0 0 7 7] ^i^a)i^gl 8 OCO^J^CPU 1 9 0 

fi. ^ Vv^> 15 0 (omU^^ e ^ SiffiN r e f i: ^Hs 

R-r-s {;^xyys 1 1 6) o cc-c. mmnr e f 
li, ^MG 2(0^lcJ:'6jie^— K<o^SJc*3V>T 

:3iVv^>^l 5 0O@:^lH]^SNe * h UT59:3£$^x5fi 
^— ^MG 2(0;^ICj:^il^^- KOftLS(C*3tt^3^>' 

i^>^i 5 ocoga0fe»Ne *;&«fii[O^C5a::£$i^-cv^^ 
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■Cv>^>, /jr*5. :i<o|iH..t^>--'<l 5 7tci;>?je-g^$ix 

fz^ i^^y M 5 6 y r$ii 2 7 t\zm^ 

^ tv-C V ^ -5 ^> ;6S ^tlS* C 5 Ie]^Sc«i«co TISffi J: 
O/h^jfelfi-e^bSo L:fi:d^o-C. ^li^i^i^i 5 0<o[5ife 
«:Ne;55BI^N r e f J:l9;k:#V^^^^C^t. 

^1 5 0(D3i^#jhoi^ffif^t;ifeO. ^mm^^^D^) 
xs/:/s 1 0 6JrMf?. :^7"y:/s i 0 6/*?v^LS i i 

10 b<D^m^m^T&\^%n'r^o ^x^x^s i o 6/c&v>l 
s 1 1 Q<o^m%:Mk^i^\^mrf-r^h^ ^otes. ^-r 

LT^:^^ixSd-<b. ^:/v^>'l 5 OOlElIc 

^©CN e * CO^feJiB^. cn^-v^^^ 1 5 0 -^(Dmn^ki(D» 
fi, 3i>->?vi 5 0<7>lpI^»Ne$ri$-^*Mc/h$<-t' 5 
cii>'v;f>' 15 0 (OlHl^^N e $rS^;!)>lc/jN^ < 1"^ 

[0 0 7 8] — ai>-i/>'l 5 0CO[Ells^Ne^5B9ffi 
Nr e f i^T(-?^c^^^. ^5^MG I <D h/U^J^^^fllT 
ral.*tC^^:^ir/Wh>'W^T c^IS^I-^ii^l- 
y^S 118). Jb^ (6) \Z^fO'e-'$rUG2<Dh/i^ 
30 i^|i^{tTm2 (;^'r:y:/S 12 0). 0f3£ 

K5P^Siai"'5<0^#'^ (J^X^y^S 122)0 C;i-C. 
^i'^'ir^^uh/U^TcH. cxi>'i^>' 1 5 OCOm^ftN e 

^MG 1 J: !? 15 0 (Oill5^f|CJh-t- 

1 5 OCOimiS^Ne id^r^^y—i/^— h 
1-5 {Clover liJbj^EUy^io 
[0 0 7 9] t^MG l^i^^^^^^ir/uh/l^^T c Sr 

mti vtz.vtm-^m^mmm&'t^ t . ^-ij^mg 1 <d h 

S 1 2 4) > ^ — ^MG 2<D h/U^J'Ji^ieTm 2 * h 
.'^iJ'Jg^^eT r C^y'^yys 12 6). */u 

— ^v^;i^TLT> [gI?j^L/c?V>^— ^MG 2 0;^lcJ:5 

[0 08 0] ftJd. i^^MG 1 (0^^9^^:oV^TI2! 1 1 

ICtRI^-f-S^— ^MG 1 O^JJ^/^— ^>'^-^-^V^-CIft^ 

mcpvi 9 Oli. . i^:^^^rttl 2 soiU^^S 
e s^uy/v^^^l 3 9 36^bAy5i-5^S^^T3^J^v^ (jxf" 
50 y:rs 1 8 0) . -t— ^MG lom^ft 0 1 «r1^>'^ir 
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y 1 8 1) o HtS^J-eii, -^t-^MG 1 t\^X4m 

-r^zt {:i^j:^o m^Xs mwiikmm 1 9 5 , . 1 9 6 
J:"?. -=E~t^'MGioE.ts3-r/n 3 4<ojjntvmz 

mf\^r\^^m.m i u i , i v i ^mth-t^^m^n^j:^ 

(:^7^>y>^S 18 2), m^fiU, V, W(OHte^w^i^ 
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:s 1 8 4) o i^s^iftfi. ^^m^m<ommmmm<D d 

qtt<^m«cffi[J-«»i-SC^:-Cfcf3. iJfc^ (6) $r 
[0 0 8 1 ] 

me] 



I d1 
I q1 



— sin (0s — 1 

— cos C©s— 1 



2 O) 
2 0) 



8 i n d 6 
c o 8 0 e 





t Ul 




1 Vl 



(6) 



[0 0 8 2] 2 tt<om«flSi-^tft 

MG 1 Ic::fett5 hv'i-^m^ffiTml ^t)>h^^h^^^ 
$fi<om»ftlg^fi I d 1 *, I q 1 * ^^^^^ICl^tv/c 
mg£ I d 1 , I q 1 i:fflllSr*e6. #MomJEiS^<tV 

dl, Vq 1 ^^8t>S«l;S^fT*5 (XXyT'SlS 
6) , PJ.T(0^ (7) O^ggC^ff?^.? 20 

w^l-C. Kpl, Kp2, Kil. Ki2^±. 

m»xh^, ztih(Dmm±. mmi-^^-^(Di^i^\z 

iS-S^^o J: 9PS$i^5o ^j^i^s mJEIt^Mv d i , V 
(7) Sl^i22^m) i:{SlgA I o i ®^<^ia 
[0 0 8 3] ^ 



[»:7l 

Vdl = Kp1 



^ I d1+ £ Kil • ^ I dl 
V<|1 = Kp2 - I q14- X Ki2 ■ A I q1 



C7> 



[0084] ^<7?S. w 5 LT*i6fcmmm^ffl[S::=^x 

||^lcHffi = -<>'H 3 4tcEn;DDrS«ffiVu 1. Vv 
1. Vw 1 =^^J6^^SSrtTJ^^^o #mmn. Xfe^ 

(8) lcJ:0^J65o 

[0 08 5] 

[»8] 



Vul 


f2 






Vdl 


Vvl 


^ 3 


C06 (es-120) -sin (0s— 120) 




Vql 




Vw1 = - 


Vul -Vvl 


(a) 



[0 08 6] mm(om&um\:i. m i <Dmmm^ is i 

<Ohy>-:^^ST T I /<tV>LT r 6<D:t>':^'7mmi^X 
^ (8) lci:oT*st>fc#m/£m^iS 

m^PWMUmir^ i^y'iyys 1 9 9) o 
[0 0 8 7] C:r-e. ■=e— ^MG ICO h/U^t&^ffiTm 

1 ^<Dn-^^m5'^m6(D^f^m\zis\f^ h/'^^rm i 40 
m^fitTm 1 ^(o^m^^\^^h'^>'^^mi 2b(n>m 

(09\^mm\z.m^m'fhMz7^!K^^l 3 SirH^S^^fi^^ 
1 3 4lcg£ix-5®aticJ:i?^i:S0^6£|?i:(cJ:!9jEO 
^/^^*5i^:^¥-^$ftl 2 b\:Lf^m^hXoy^i(r>mmm 50 



Kl 9 1(D h^^^i^^^^^'T r 1/,?V>LT r e^W^Uir^ 
Xhmc:^^ iy'^>'i^Mmt^j:^o i^tiii^oX, (§1.1 1 

\fxh^f)^h. z.<D t^commi^^ I I (^"^—^MG I 
[0 0 8 8] ^-^MG 2 <Dm'mz-D\,^xm 1 2 

So ^ — ^MG 2(7)^^^Stt. ^ — ^MG 1 <7)^J(®^a 
h/l-^lg^fflTml * 2 5(^lH] 

Ml 2 6(O0fe^S0 r i:^ffiV>S^^:^#. ^^^M 
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irii 1 2 6 (ommf^ei b 149 srffiv^■r«^ 

m-r^tm^i C^T^^^TT'S 1 9 0) . 1^£t3bfc:©$s:^S 

s 1 9 1) . j^v^r^-t5^MG2(^>«-*BmatSrmatt^tti 

Sil9 7. 1 9 S^^^V^T^^mU (x^7":y:/S 1 9 

2) . ^(O^^ mm.^^ (;^7^>;/:/s 1 9 4) *5j:t;^m 

ffJi^mVd2, Vq 20mSt^^T*V^ (;^X5/:/Sl 
9 6). m-mffim^ffit^iSi^S^SI (j^T^^yT^S 1 9 

8) SrtT?^.?o-C. ^--^MG 2 0^2CD^Sl[HlKl 9 2 
(75 h^^'v^^^i^^T r 1 i^'^v>UT r 1 % <r>ifri^ir^yM 

9) o 

[0 0 8 9] r^-C. ^-i^^MG 2 h>'^^^t^ffiTm 

2 * (r>n^ h V 12 6 <Dmm<Di^^ i: J; 9 

-eHx i^'MG 2(0 h/U^J§^fl|Tm2 *<^>?5F-^H. 
5 (0^f&m<DH)t1&<0tt<r> h/U^' Tm 2 (Or6)# ^jEi: 

[0 0 90] ISfct;i. w 5 Lit^J^lyi^^' l 5 O (7)f?ih$»J^ 
15 0 <D\BlU^l^ e — ^MG 1 h 

i-5o Ell znmi (D:^>i^>i^±mwi^—'f->tt^i^^ 

±^J{aj;u— 5^>'(7);j^X5/:^S 1 0 6<?VNbS 1 1 6(D^ 
1 Sti^^'i/V'l 5 0 (D^^^N e T e f ^^T 

mi 4 iC^f-J: ^— ^MG 1 ^^hth^^ti^ h/l- 

$<1-5*'r6)Jwf^ffii-^„ t:/tA5oT. ^-^MGi 

icji, h/u^TmiH1^:^^irf4i 2 5co[H]|c:^r6ji:i£ 
rfi)#a:^^S*^ib. *m«i: LTibf^U -^(75^. El 1 4 

[ZTTi-rx 9 i^>^^rlfi 12 5 (O^^^N s 

^-^MG llicii>-i^>'l 5 OOSeaNe t eg? 
dJ^gcNe * i:icS-:5V>XP lUm^t\^^^-b. mi 6 
tc:^1-<i: 9 (c, 1 5 0(^[H]^?ftN e iSIs] 

IS!gcNe *{c^T5iixT^^bi-^o ^<?^. :3i>'i^i^l 5 

V 1 5 0 (D^m^U etV l^i^^^m I 2 6 (Dm^^ 
Nrlc:J:o-Cll. E 6 $r^v>TaW Lfc J: 5 l^i^v^"^ 
tti 2 5<7>lHlfe«:Ns;65:ftcofili:/jr5r 
|gi4 0^»iaA5. ::^l^^^:y^±1^mf^—^>ifif^^X 
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^-^MGlfl. ttD«>**<bmttim^ UTi&f^i-Swi: 

I 0 0 9 1 1 w 9 Ufcm 1 3 *5 iU^® 1 4 (O^jiaiao^t 
ffi-eH. ^^-i^i^l 5 0-^(D«J|s^e^J^J±^?Jh$i^■CV^5 
;tai). *:j^>'i^>' 15 0 ^*^c7> h/u^J' <7)dti;^fi^.^v\ U;6^ 

^MG 1 d^^^Vi^:/! 5 OCDIU^^N e 
^JW{-/h^<t'5 ^>'^^Tml^5a^;^)^i^5^c^^). 
gt:^^ L-Ccoh/u^ T s c;5S^^y rlftl 2 7(cf^ffi-r 
/O ;5r^tc/^:5. y Vt/^'V** 1 2 6 IcJi. 

MG 2d^?>ffl;^^ixS h/^^Tm2 ^~i5'MG 1 

h/W^TmlJC#o-C7'7^-^y ^irl 2 

0^/M.r y v^^-y$6i 2 eirm;^^^.^ h/u^j^r s 
r;55f^ffii-^)o w<7>y >^i/^^$Ai 2 ei^f^^i-^ h/u 

s r HS5zeb^cJ:9l-. 3i>-i;^vi 5 0 h^-^ 
MG 1 t;5^^;^.?5tgl4^f^jl©J<^^^bi:i!)i^^i^^^^«9 
^\^^f)^h^^^^h:t^X^^ti^. ^ (5) 60;fe9a|g2^ 
^rl^SS-Cfe-So Ufc;ei^oT. y 1 2 6 

[0 0 9 2] EI 7<7)Ji>v^>'f^Jl:^J^9>'U-"^>^CO;^f"y 
:7'S 1 1 6 -Cx 15 0 (TXU^SSN e ^spBfeN r 

e f£iCTl-<^^^. ^-i^MG l;6^^=^-^:^-fe/uh/^^ 
T cd5m;f5^tt^)d^ib. cn^-i^^-l 5 OCOSKScNeH 
mi 6<olSjSSJc^i-ri^y— i^^— h^t-5Cl i:/ir<f§t 
Jl:U> ^MG 2(7:>;9<t-J:Sjlls^— K<^^^--*rt^ 
^Mc^tT-r^o ^iSI?y-T?{i. :i(7:)^-i5^MG2co;^^lc:j; 

631^'=^- Ki^t ^-^MGKOh^Ut^^m^it 
Tm 1 *^1S0 i: UTV^Sp ::<Dfcfc. Kf^^iSSH. 

^MG 1 $r^[E] 19 ^ii:^><7>lCi£:^^/^ai^./u^<7>fp<D*tj 

iSV y VJi^-^/^^^rfflv^rv^^^^t^^ ai^^v?:/ 15 0$: 

^-^MG 1 On>-i^ 13 2 $r^[H]i9 

la 1 5 cD^iaOtci^i-J: 9 ic. l S O ;5«i^.Jh 

U iJ^MG 1 *5^lHl!9i-5*^ffit/j?S, 3fc*3. ®1 
^0 StD^ISEltcfi. ^MG 1 ;&*fjtiti:^$ix^'^^>"fe 
;u T c t>BE^Ufco 

[0 0 9 3] ^±vm \.-hLmm^\<omti^timm. 1 1 o 

(CjltvKf. zs^l^i^l^l S 0<DM^W±<r>^7fiti^^^Xt^ 
b> :3^Vv^:^l 5 0<75lDllE^Ne^^^<<ii:0l::1-^w 
a:;65-e#5o bfc;65oT. oLi^i^f^- 1 5 0 i:'=e — ^MG 

50 [0 0 9 4] ^rc. IIJfi«^Jo«i:^lil:^SgSi 1 oiwj:Jr 
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VI 5 Ot?:>[Hl^^N e OT^-y— V^— h$r^^J-t"6w 

[0 0 9 5] ^JSi?iJt?5i();^ai:^SS i i o r-Jis igllH] 

teS:Ne *(75^iEj55aii^i^>l 5 0 (^Ete^N e <0 g ^ 
'S;^^- 1 5 0 OIU^ISN e <lr5^S«JW{-^h^ < i"^ h>'^^ T 10 

a^^'^:^:/ 15 0 COlHl^^N e t^Wd^t'-'x^^^Ct ^ 
UTtjJ:VS w9t■i^r^. cji^'v^V l 5 0 (7>[h]^^N e 

[0 0 9 6] t^tz., [i]8<7)-7y >^l::f-^x.Ti^lHllE^N 
e * (D^ga;5i:3^ y^^y l 5 O 0[s]|k»N e O a ^/.^^{k 

1 5 0 <7>illc^ff ih-r^ ^-^MG \(r>V 

/u^m^ffiTm 1 *twffl:o$r^:^1-nrfJ:v\ w<0®-& 

/u-^V-Cll. ^MG 1 C7) h/UiJ^m^itTml 

lit 0 ^19:^1- Sir^l- (;^'ry>^s 2 0 2) . ^-^m 

G20 h/l-^}t^fii[Tm2 *JcH>/U^ig^filT r * 

(j^-r ^XT'S 2 1 0) o Z.(Dti}h. ^-^MG 

<Ci:lc/^So 9l-> ^MG 1 ^^^{51^ h/v- 

^wi:;5^T#5o •J'^f:^^. 1^1 7 coc^i :/i^>'1¥ih^J^>'^— 
^>'^i. ^MG 2o;?^lcj:^»3llc^— Kc^ 

[0 0 9 7] ■mmm(omti\i^ti'mw. 1 1 o -cii. ^-^^^ 

MG2<7);ff(c:i:SjllS^-Klc:i6ttS3i>^:>>'l 5 Q<d 
@:^Ih]^3Sn e *^{fio ^ :ioftt<fS J: 9M4tN 
r e f SrlSO^fctt^Oja^coflli: Ufc;5^ ^-^5^MG 
2o;9^;cJ:5j1«c^- Kt::*5{t5^:^i^>'l 5 0<Dmm 
lEllcSNe *^faOJeX^Offi[i: SSfflN r e f ^^co 

1 5 OOS^dJIc^N e *$rT^ K/i-[E]|c^co11i: 
HffiN r e f ^r-Y hvusJ^Sc^fcJir >f Vf\^M^^(D 

[0 0 9 8] Ilift0ijoiti;^ai;^^s 1 1 0 -Cfi. «:nEf*5 50 
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v>5*^tfiS<Oi:#tc, aiV'i^^^l 5 0(Z5jieSrffJhi-^>KI 

(?D^>-i^Vl 5 0(7:>lE]|S^Ne<7)^JtaillCoV>T|ft^Uyci 
:i:fS]^5f^itLTV>:5i:t. BP"^ y 1 2 6 

[0 0 9 9] nmm(r>mti]i^tim.w. 1 1 o -cji. 

MG 10 h^u^Ji^lSTml *Oig;:^*0fSi:* — :^^MG 

^m^lBTm 1 *<Dig::^«!.S«r^— ^MG 1 <O^JS»<?5^a 
SO— oi: UrtT?'<tV>, ^MG 2(7) h/u^^^^ffiT 
m2 *(7>lS::^50iSSr^ — t?MG 2<7>^iJSilcO^^<0— oi: 

[0100] m:mm(omtimt}'^w \ i o -cn. y >^ 

^•^$fii 2 6icm;^^tvfcilj;^j^y ,yy^\i 2 2{::S 
12 8 ^^\^X^-^MG 1 i:^ 
-^MG 2 13 1 8 (7?ffi?I^«?>J<^ 

1 1 0 Ai^:^3^i-i: 9t-> y>-^^-\'l6i2 

6^®a:JbT>ir— ;^ 1 1 ^'th(r>t LTti-t 

v^o -^^c. lai 9(o^mm<r>m:hii^timmi i objw^ 

0» ^MG2, :^MG 1 coliHlw/<^^ J: 5iaSU 
•Ct3J:V>« Cl(7?^'^> f-v^s^^ttl 2 5 Bfi*St?*< 

h^o y v-^^-^fii 2 6 Bi::m;^^ix:fc 

i&:^^:3^>^v^:^i 5 0 t^—'$^MG 2 t(Dmt^h'^om 

[0101] »:(^> :^mm(Dm2(ommmz-D\,^xmm 

#liS<o*SSt-ov>-C. 13 2 0 Sr#R^LTIJ^0^i-So 

[0 10 2] mm^^ ^i^i^^^mmi 5 sti. ^>'i^ 
1 5 0 15 0a (Dmm^ ^ >y^m&i-^ 

^/^;u:/i 5 0 a tiSitt;^7Ai/^:7 h 2 4 OJw^l^f^Jt 
b^xfc;«?AlcJ:|[?§§EBL. g^^^Vt-y 1 SObJig^m:^? 
i^i/-^^ h 2 4 4(c:^D«-tt^tbyh;j5?Ajc^!9^Ki-«> 
m^t^j:oX^^^o ^&%^<^^y^l 5 0 a ioi:t;^g^^''^>'^ 
y 1 5 0 b;ii5j:>'v?>'l 5 0C9[E]|te§Sl-lCCfc:^'f ^ 
iT-e^MU^^I^. h 2 4 0{c^^^ix 

1t^^f3M.i^^:7 h • ^ • 2 4 2 ir^m;^ 
i.v^^>^ h 2 4 A\z.^^^):\.f:LW^:f^ ^'y^y H • 
c • aE^-V^ 2 4 6 ^ y^^f\^ h 2 4 8 ICJ: 9 ^ 

7>'^V^7 M 5 6 irilJg^ixXV^^o CpLfcilft 
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29 

^7h 2 4 0 i:li. »iEE-ef^®l-t-SVVT^-y-2 5 
0^^hLT*g'g'^iX-C:fc*:). VVT:/-y-2 5 oi;i{l 

v^-5o vvry— y-2 5 0(7)F^SPIircDfflJElcJ: 

[0103] t^t^^mm^^ ^ i^i^^^mm \ bz<r>v^ lo 

Sbl^SJi0:(Oii?)-cfc-5o E F I E cu i 7 0 

OCV2 5 40P^$r^Jffll-r5^J^ft-i'^da;^l 

■r^o wOjg*. vvTy-y-2 5 0twA;^$i^5ffl 
^t^mt\.. 'si^t':;^ hV2 5 2;55tt;^rS]{;:»i!ii-So 
pTSt^>^ h>'2 5 2tCf«AlcML^«)*rfi]tc8ld5S»J/^-C 

5 2CO[Ellct>^i;. pl^f;^ hV2 5 2iC)ii£^^ixTV^ 

SK^;<7Ai/'^:7 h 2 4 0 t^^:^M.iy^^ h • ^ 

>^ • ^^^2 4 2<D|&i9f^lt:^S^^{fc:$it5o 20 

"c. eft^/^>'w:/ 15 0a <Dmm^-( ^ ^^^mt^-^^ 

h 2 4 4»c{i59:{tTv>/^v^^cJ6^ y 
[0 10 4] ll2^j^0iJlc::fett5^J®Sai 8 0 

m<Di^ni)zm'^^<iyTv 1 9 4o^^i:soc*ifd-^ 

^vv^vi 5 0j;ij|^2s6^ix^ib;^7i^bM,X^>^v^>i 5 
O^WJt-r^t<DmWrfi^^J:^fl. EFIECU170(;i 

OighyU^STG^. ^^STGo 1 dlC^^i-^^ 
S (>^X5/:/S 3 0 0) . §ItTtf h/l^^ STGmn^ 
12::£-r5^^ (>^x>>'>^S 3 0 5) . ii5j:t//,?^U«!fS -/O 
<7>^aS^ramn t E^Wi^^^^m {T.y-^y'fS 3 1 
0) ^n^/:Vo 5ltT»f h/^^ STOmnfi. 

12 2 3lc:^J:^i-5i:9J-. y v^/^-^IA l 2 6 <7)Ih]|S^ 

tS^J-CJi. 1112 3tc^Ufcgi^.$:i^s5>ROMl 9 0 bf^ 
l;i|StSUT*5#. y i^^^-VIAl 2 6(75[pI^»N r l;iJ5 

oii^i^vi 5 0<7)lHll5»Sr5I^Ttf ?>:/tJ6{::^-^MG 
l;65a®W(c:^^yr$4l 2 7. j^v^■c^i^7:/^'2/'^- 50 
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7 M 5 6 IcmO-rS h/U':^' -Cfc^o 

ffi!FK-efc?»o 1212 4tc^?y^i-5 J: ^ti. y >'i5^ 

^-Vlfii 2 6(7:)[n]^^N r irf£:cr/h^J^.^^tl::^:^^ti. 
-5o y >^i/^-Vi*i 2 eoElc^N rfi. 

ji^-ymm (;^7"!y^s 3 5 0) lr*DV^Tl5£§^-f-So 
[0 10 5] wixe>o^^3S<7)g2^^tT^^ofc^. 
ic, ^#l*5^irLrv^^)*^S^^^o^MS^tT3fe9 C^.T^ 

x\t, :^i^i;^>x s o\z.^lr^m\^lt^(oi^±ii^^yn^ 

f\.Xt^hZO Omsec;&sSiSLfc^*i:V^plfe#2HM-e^5 

5o ^^PtttcOi?Jh;^)5|i^$tuTt3> ^Vv^^-l 50<^ 

mtiVJ\^^fi^m.^\^^y'r^t\miht^\i^(ox. zoo 

fi. rc^ftllC, EF I ECU 1 7 OCOm^^gttr. ^ 
3^>t?5/ ^Ht5^-r ^^^i/^!E1t«l 5 3^ 

Bk^i-^con. Scjcoi^'i^^- 1 5 0 ^^Si-r^^^^:^?^ 
$r(g:J^LT. ai:^v^:^ 1 5 0 y ^'^^^^(TJV 

oTV</,f*ttLt^> ^tv^-Ciit?. ai^-v^^-i 5 OO^S 

^^'i;^^'! 5 OO0$c»^tS:^#i-5 (;^X>;/:/S3 
3 0) c 

[0 10 6] fli:^. ^^l;&s^KS:b-C*5?). aivi^>'(7) 

^Vt^^^l 5 0cO[H]e^Ne;55m:£1i[NknieJ^J:-C^5 
d*l?d-c^W»r€rtT<e 9 (;'^x^;/:/S 3 4 0) o :z(D^m 

hr>. ^m^wxn. ff*:*-eji2 0 0 r pm. jfeff^' 

-e^U— ^;e-:7/^f3 2 5 0 r pm. j^tf '^'r'>^ 

3 5 0 r pm^V>9 9l-:£*TV^5o wiX^O:* 

SicT^'^e/^- ^;55%^b/<ev^J: 9^-S(l^a^ii3telElte 

[0 10 7] ^^'i^^^lellc^N e d^fiff^MN k n J: 0 
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5 0) o c:<7>^Q.ili;iov>-cn. ^xm2 s^m^^xn\^ 

ftHlwi&Ti-^o 5 b<Dl5]|te»Ne d5M: 

TV^/j^^ti^^^. :2i>'v^Vl 5 OOEEJlSSc^^STvyi/aL— JO 

10 10 8] rixb<75v>-fh.co^^ (;^7^>y:7's 3 3 

0. 5350 — 5370) (D^h. ±Tm(D^—V^m 

If S K^&S^iS L:fe^iBI±(^> e a b t t g 

iSffcJ^cf g« STGt br59::£1-5«tS C^xy:/ 
53 9 0) ^tr^^V^, *>'t'-^>'^)|i^Ti-5, -bTPS<^> 
;«f-K«!fSi:fi. b^Sfil h/UiJ' t t g;55. 

[ 0 1 G 9 ] j^±tj^B^ L/^i^s^rii 19 i.mni-^ :i ^ 
mtmm^iti^o *-f. 5o--c^«jS3isffitjf&d5 

f^ih^nT;5^b 3 0 0msec;65Siai-5^T*Hii1t^^P I 
mti^n^£t>fl (;^xy:?'5 320, 533 0) . 300 
MG ltt^h^>'i^:^l 5 0<7>a3;^$*Tfo^^7>'^ i^-V 
j^^'i^vi 5 oo0e^$re?5^<7)^^jSS'7:>9£S-e{g:«-t* 
OOlB]fe^Ne365Bff^1itNk n*X*{&Ti-5^. ^>'^- 

:/^Ji9€:js^Tb. 9:\zT:>^d^-yzi.- hm±^m^mni- 

^ (:^r'^yys 3 2 0 , 5 3 4 0, 5 3 6 0, 5 3 7 

[0 1 1 01 T.'rv'f^ 3 5 ooMyu-y^^JiSJtT:) 
i$»{cov^-c. 1212 5^ffiv^■x:tft5gi-So ^/^--:7'^J» 

^t^^WS^ir^ {>^7^y:/5 3 5 1) o $«;J>5jtfT4'"C 

i9l3^ffi^^-CtOg^h/U^5^ 5TGo 1 5ltTtf h 

/u^ 5TGmn ir^fflV^X. /jJ^ L^kS^rtra^f oT. IK 
<^@a h/wt^ t t g$:5}^ft^^^m$rff^<f 9 (;^x:y:/5 
3 5 2) o z.<omi^(r>fii^\.^miL. if^«t)*:jilCJCDX 
aseUfcftlfS^ffinm t g^ffiV^^> (1^2 2;^7^y:/S 
3 1 0*3j:t;!|a2 4#K) o /<f*b«lS^tt. JO 
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^t;55#v^, 7is:^te^JT*li. ^aS^^I n m t g ^tc, fi 

6aJS^U.TV>^o 5 O^^/U-T/^J^^ICJ: 

-tixiT<7:>P I D^J(S1 ((3 2 2;^7'>;/:/S 3 3 0) 

-xn?t^<. (112 3^:I^-5v^rl2:^uyt§ltT^f v^v^ 5 

TGmnt::r6];&^oX{SiO@:S t t gO®^^>^r^;l 

[0 111] te*. *:iS;&sf?*:^Xfe5i:*J»r$nfc*i 
-a-tcti (;^r^>>^s 3 5 1). $:iS(cJ: t)/^^ L^QfSfT? 

n'^mxytX 2 Smsec) I^lttii** L«IfS^£:tT3fe 

9 (^7^5/ :/S 353)0 mt. ^^c:o^S-e 

t g k gSrJ(IDx:^ffi^ffiv^^^Xs 3ttf^c?:5/^^L^S 
(;^7=-:y:/5 3 5 2) t^@SUTV^^o ;^x:y>^S3 5 
3T*ti. mft<7:>S^F>'^i^STGo 1 d (-14 + 

s t g k g) -STG o 1 d t(offl-e^^jr*b*as^tT>te 
^4'(7>3i>'-:^i^l 5 Of?Jh*::^Hi-5 h/u^i^3 

xfo^o ^Sfis t g k go^s<^:^i£^wov^"C^i^5^ 

lO 1 1 21 ^^^-^^^'U-C^.ip 
LtT35^t>tbSi> m.(0^mVf^^ t t gH*^L^]l<0 

STGmnlw3fi<JV^TfT<c -E^T^gSh/^^ t t g 
^It-Tff h/^-^ STGmnlw— ifei-Si:. -^rO^fi. 

[0 1 13) J^±c7)^fT4"i?:>/^^ I^^Sti L< tiff:^:* 
co/.^* U^S^tT/,?ofcm> ^^lc^^1^2^5fi!cSz:Lrv^5 
;5-5d^<02|^i»rSrtT3^jr ^ (;^x 5^:^s 3 5 4 ) <, ^{*2 0 

0j.>^i^:/l 5 0 OHislSN e 0 0 r prngAT'efo 
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®^g1its t g k gSr*;/^Ml!PfLTv^/.fV^ (x s t 
1) 

^± <7) 3 (7) V ^•f o T- 1 fi£ ^z: b T V ^ tmf^ . 
fsitjtT?^cft)-f TNEXTJ (C&ltr> ^ 

S 3 5 5) o 

[0 114] (lI^«i*«ANIi. f90lH]e«^tftai L^Si 

V>-5o *^iSI?y-Cll. lHl^»Ne<Ol^£t}§ft:fil 6msec 

4O^(SlcAo-rv>6;&>^;5^Sri^(c^3J0ri-^ 
(;^7'y:^S 3 5 6) , tHie^iija[AN?5^ cicofflilSf^ 
trAoTv^i^^^, {5it>tT/^t>-f. htcS^tX>*^/^ 
-^>'^-fi*^T-^5o ffli*. iHie»itarANAst[-"4 

7) \ lHlfe«iiJSANd5M- 5 4 .t 0/h$V>:^-^«Cfi. 

^o^gfit t s t g^miti^fmrni-^^m^n^j^'? 

{;^7=-yyS 3 5 8) o SP"^. (212 7EKAl;i*5tt5^ 

s^'^-r^m(D^^ms t gk gi^^^^it^fcj^. <sc^ 

:/S 3 5 3IC*5{t5 { (-14 + stgkg) -STG 

old}) <DmMmi:i^t< u m^n-) . mm(Dm 

:/->?>'f|^Jh^lC*5tt5^>^v^>'l 5 OOmfe^Ne 

T(Dm^\t. ^^mm\^x*)mjE^j:9m (-5 4Nm/ 

1 emsecd^fs — 4 4 Nm/1 6fnsec) JCgiS$tt5o 
[0 115] /.£:*5, -Ko^Sfflt s t gti. 'f'ib'^ibtz 

S^^tT^'cfofcw^Sr^i-^^r/X s t glcfill ^-^^y h 
i-5«!;S«:tT/j:9 U7^y:/S 3 5 9)o /^*3. 

s t g k g ^8:^19:^ U^<^v^-e. {SO^^SM t. s 

xh^o ^^^^ti^^ms t g k g{i. ^^(D^>^i^ 

[0 116] j^A^lft^LfcM/u-:/^]®)^^/^-^:/ 

cnVi^Vl 5 0-^CQ^^^jf^;5iSf^jl:$tLTd^f>3 0 
Omsec;!»5SagLfc^^tT$tu. i?:i:4'd>ifetT^';&^-e:£* 

h/u^ffitcrfi]JtT> 15 0 

/u^) <o±^^^mmi.xn<^ ^i^-v^vi 5 ooih]^ 

»N e (0 2 7 Era A) . ^Um^ 4 0 0 r p 



(18) ^Ba^l^l 0-3 0 6 7 3 9 

34 

Is]^ai^a[AN(o:fet$^wS^v^•c^s^Bt s t g^^^^ 

[0 117] ^>v^>'l 5 0OlE]fe3&N e;55Si^b. 

^JS^aSlCftxT. Ti^i^^-Z^^-hKJh^S (1212 2:^ 

/r^y:fs 3 7 0) d^^tf ^ttSo- :ior ^^v-zr- hB:^ 
i^:^S^c:ov^T. 1212 6^#B^booUi0^i-§o 

JO ttg = STGold + 2 [Nm] 

\zVt\^\ iS.(DBm Yf^^ t t g^5j^46^^S€:tT?^^^ 
(;^7^y:/S 3 7 1) o ^^t-v 3jtai>;rc{K<ogS h/^^ t 
t g*5ffi-2J!^T?6^S^^co^HJ^^tT^<^v> 3 
72). t t g >- 2 /^^^f. ^COi:^ h^'^^ t t g 

fit-2|cI3:^1--5^S^fT^.?5 (:^xy^S 3 7 3)c 

eP*>. ^^T^^yT'S 3 7 2. S 3 7 3<7?^Slc:J: 19. <S<35 
@^h>'U^ t t gSr«[-2S:±(5g^: bT;^— KLTV^S 

10 118] t^t^^^m^W<Tir^z.h\z.^^. ^tt^ 
20 -e^j^^^v^^- 1 5 0(Dffl;'jlAt^[H]|E^N e ^rfS^I-^ J: 9 
\Z.f(^m\.X\^t::LYJ\^^(D^^^\i^ -2 [Nm] ^Mx. 

<^v^«ifflt?. «i?fe/h$<$tt5»o ^^oa^h^u-^ t t g 

5 0^^ai:/J$fi$:^^5ti-5:^^S]^cnav^■cv^/c 

SiJ!3 32i;^^S^7?-<>'^— -'^^u-efeS Smsecfej:: 2 
[Nm] -r-o{6:«^tV. *mJ-ttO«Ci5-:5V>rtT< (121 
2 7|KraB#RS) p 

[0 119] ±ISi^;^xy:/s 3 7 2fo^v>{i;^7^5/:7^ 
s 3 7 3 o^QiS<o^. j.:^-:;^:^ i 5 o oisieiSN e 4 

30 ^ X ^rti9mhf^-:^X\^^t^^t-<D^m^'uflO (^7^ 
yT'S 3 74)0 ^^'i/Vl 5 0 OSii^&N e ;65 4 0 r 
pm?l^»^?iorv>tbll. tiH^^i^C^^'l 5 OtT^fcti;^ 

(Dumh/^^^ t t gtciffioSrfis^i-S^tS&'fT/.^ 9 (^ 

y'yZ/S 375)0 

[0 12 0] -tcom. ^«=3;&5JS^z:LTv^^^^s^^>c7:)^|3J 
m^nt^o (^^'r-yy^SSl 6) o *^t=3;5Sfi^fi:Lrv^ 

^0 ®^W^fi^^^S^!>^^J^^i^"rv^-5 (X s t g = 1 ) 

m^^m^o -b|BO^ft=3;65^^z:LTV^/.?ttixJ:f. Tn 
EXTJ {zWfX. *:/u-^>Sr— JaJii^T"t-5p 
±IE^#3 2!^5^^z:UTv^i^^^. i^<7:>^^mt s t g^> 
^^ffiSTGk g UriS^^-r^^aS (;:^T-!y7'S 3 7 
7) ^^^^^7^X5 X &^mo\zV±-y hir^ 

[0121] cogm. wOT:>^yv^- hE^ihiOrS^r 
rnVri-^t. ai>"i;^vi 5 o<^£iiy3tti-f^^?D$tv$ h/u 
50 ^<^>:#$r±> 12 2 7l2:raBtc^1-J: pi::. 'IS-2tc:rS) 



35 

mo t ^tV-Sc wiDfe^. ai>-i^v 1 5 0<O[Elfe»N e 

10 12 2] ^±wimLitm2mmmzxtif£. 

(1) ^^-i^^^l 5 OOiie^^^-<#1^3j^;5i5;|^iEi- • 

P I D^J^®^CJ: 1 5 OcOlEie^N e 

^ @ ^{Hl^l&IClil^-r ^ w T- ^ -So 

(2) 5 0<Dmm^tim't-<^m:^ii^^J:<ti: 
ofzt^n. EFIECU17 0\ZX^ail^i;>:yl 5 0 
^(OBn1^^^^^^±i.. 3 O Omsec^^^SiSUyt^. §^>'U 
-y^UfflitcJ:*?, ^^-i^^vi 5 Ooaiy3tt-efo5^7>' 
^ v''t:7 h 1 5 eicjg-g^^tLfc^^ y TlSl 2 7{c, ^ 

(0) t(Dij^mzmr5^,^x^—^MGi(DnmhJ\y^^ 

1 5 OO^fjh^lc, -tolHUc^-fSj^Hie 

[0 12 31 (3) ^-^MGi\zxr)mm^tm<o:^ 

5 0 r pra/l 6msec) -ei6:TLrtT<o CO^^itS 

7 h 1 5 6 ir^-^y r$Al 2 7iw. taDfp^M^^C-S 

[0 12 4] (4) ^Vi^>'l 5 0 0015^75^ m'&m 
Ic^ (:^^ig^J-rti4 0 0 r pm) ^TSo^ci^i^Jl. 

[0 12 5] (5) M«w:3i>^v^>'l 5 0 (7)(h]^3SN e 
<&TL. ^J^fllNkn (IIJfe0iJ-Ctl2 0 0 r pIn^^^V^b 
3 5 0 r pm) ^^T^^'<^5i:> ^Sti^ — ^MG 1 Iwi: 
•9#3[)OtTV^S hyu^Oic#$$:^;t<^?©J'a^-e{fi0lC[6] 
ttr»r«L. a:::^i^>-l 5 0<Dm;^ttco[sie!SNe;&5^s 
Oi^iT. BP^. t^^^^'^V-Y^ M 5 6;55ig[o]eL^^V> 
X 9 Iw^jair^c ^ v--^ :7 h 1 5 6 Hi2?[Hllc L/jr 

^ i^^«!e««l 5 3-r^n^7>^^->^^ M 5 6 



(19) 0-3 0 6 7 3 9 

id 

t^^/jN$<U. JH-4 0 r pm^TlElHJ^mD h.'UiJ^ 

[0 12 6] (6) ^(Dmm^wn^^^<D^mmmt 

0 r prn. 3fetT + "C:/t — X^i^yt2 5 0 r p 
m. jtfT^ria^o:/^— :^rd5;i-i^-efotbrf 3 5 0 r pm 

10 \z.n'^^tix\^^. L^t^^oT. ^:/v^>l 5 0(Dm;'3 

{dig 0 «;ir6] tt-C^JfSi-^ c k 

[0 1 2 7] m, m2mmm(oWi^^^mm.\ \ 0*5 

£tl;'3^Si 1 ocidTj^-Tct^tc:. 4 

20 2 edj^S-g^LTV^yt^-^MG 2^y l^^^^tmi 2 6 
-^MG2 lCj:-oT^«ffl5<0|g»ISl 1 7. 119^^ 

tft-f-So — y ^'i/^i'lAi 2 6fii(j;^)^d:i^'^i 2 
8i6j:XJ^mt)Bm^^ 111 Sr^M.XT^-r -77 i^^^V-r 
7u:¥-^i 1 4(cje'&^tvTga«fflJ(0^1!)^l 16. 11 
S^^ttf^o :i(DXo/3:mf&(OT\z.io\^Xh. rnil^l^ 
fcEl 7 fcSVMid! 2 2 0^i^-:;^:xf?jh^Jffli/u— ^^'^H 

[0 12 8] m^m(Dm:t3m:hmmi i o-ctt. ^-^ 

id MG 1 ^8<tt^^ — ^MG 2 ICPM?!^ (^^S^^JF^ ; Perm 
anent Magnet type) l^«mi^lM€rffiv^/c;65. Isl^i&f^ 

VRM (pI^ y 7 ^ ^ :/:^?f^ ; Variable Reluctanc 

e type) x^-::^r^-i5^^, m.d&m.mm 

^> ;©m«^--^^. ;^7^:y:/^-^$^/.? 

[0129] ^fc. ^Jfe^?»J(^i!j;^iai;^^S i i 0 xn^ 

mii^^n^2<Dmmm^i 9 1. i92ti.xhy>^ 

i^>^^-f V^<-^5^^^V>fc;6^ ^rtOfflltC. IGBT (1^ 
40 h/<>r tK— 7-=^— K h ^V-i:/:^^ ; Insulated Ga 

te Bipolar mode Transistor) ^ V ^ 

^>f>-y<— ^j^, ®EPWM (/^Vu-^^tl^m : PulseWid 
th Modulation) 

ffiff^-f mStJi^-f >^/^-^) 

[0 13 0] ^ y<^yr'V I 9 4t LTH. P b ^< 

^^T^y, N \MH^<-y'r]) , L i ^^yx y if $r^V>^ 

:ii:;ii5-e^5;5^ y^yT^y 1 9 4iwftxT^^^<':^^^ 
50 [0 13 1] mmm<omtimtimmi i o-cji. ^i^-i^ 



-19- 



37 

>\ S0(r>i7y>^-y^y Y\b% W^l 5 7*5 J: 

t/:/7^^ y ^iri 2 o$r^^LT^-1^MG i 

5 0<DlHl^!gcN e(D^^k;^^ — tJ^MG 1 ^^^3^7^-^ y 

fcd5. IS2 9tct?ij^i-5«?^«<o»:^£i3:^SB3 i 

✓'i^VEGOilfef^JhOKO3iV'i^:^EG<0lHl^ftN e 

ts,(Dm^mx*n. ^?^MGi. MG2{i, v^-r^^^^j!J 
tztiK ^^^iftl.xf^'^i-^ z tn^^xh^ . m:h<r> 

[0 13 2] ^^^<omm(omm\^^^^xWi^n\. 

mi \ :^^m(D-m^m}i\.x<omti^timm. \ i o 
(Dwm(Dm^^m7T^i^^m^$mx^^. 

[(2141 IIJS0iJco»;f5m;fjSSi 1 o<r>^^mm^^m 

[me] ^iffe^jic4ott2»:/7^>^y ^iri 2o;cj^'a'^ 
. [1217] ^^S^?iJ(^5^J^^^g@l 8 o\:L^^%n^ti^^:^ 

So 

[OS] ^-f A:*r>>^TC^aii^v^>i 5 0(DSgIs] 
[EIIO] y Vi/^'tlAl 2 6<D[E]^SCN r ^r^J^-fe/U 

[mill ^jjsi^si Boc^^i^cpui eodct"?^ 

(012] Wm^nx 8 0(7>^^aCPUl 9 0 id J: 511 



(20) #^5^1 0-3 0 6 7 3 9 

tr $ ^ MG 2 (7:^^J!ai/u— ^ ^^J^i" S :7 n — 

[|g!l 3] l2!7(Dcii:/v^>'f^ihfflffli7U— ^>-d5J&«6T3l 

[dli 4] aL:^i;^:xf?jhSija>^u— ^:^o;j^xy:7's i 0 
6 L s 1 . 1 6 (O^mtm^t^'W t) is L^tT 

^(o^wmxh^. 

[EI 1 5] :2i:^i^>'l 5 0(D{HliE^N e ^i^MfflN.r e f 
10 [1§I 1 6 ] 1 5 0(D^^^N e ^MG 1 

[BIl 7] ^ff^^J(7>ai>'v?:^f^Jt^J^>'l^— ^V^^J^i" 

[SIi 8] ^m^](D^:bm:timWi 1 0 A(Ota»&«fi£^ 

[igi 91 mMm<o«}timt}mmi i 0B<7)tRii»«^^ 

[la 2 0 1 II 2 mmi^i<r>mtiihtt'&m(Di^i&mf&^7j^ir 
m^mmx^^o 

20 m2\ \ mm^^ ^ >^^mmm 153 (omis.m^m 

[121 2 2 1 m 2 |li6^J<^^^-i^>-f9Jh^^JP*QfS/i--^ 
[1212 31 STGmn^-^^{Z.m^^^X 

^^-r^tziixT^^v^Xh^o 
[E! 2 4 1 L^&Sco«iS^^m n t g $:*:x$(cS-:5 

[[21 2 5 1 W^—-:fUm^Wi^—f'><o—m^7f^ir^ d 

50 [1212 6] t:^^/Vzi.— hBSitfttS.'V— ^>'^:^t'7n 

[1212 71 ||2^JS«?llt-*5(tS^Jffli^JSr^i-i/7:7-efe 

[1212 8] 'm^mcoWlt^mt^mm 1 0S:4^IS^ttSlw 

h^\h/^jitM.m(om^mfSL^7r^^iSLmx^^. 
[121 2 9 ] ^mm<omtimtt^mi3 1 0 <D^mm^^^ 
i-mj&mx^^o 

40 1 1 o--©i;^tb;by^® 

1 1 0 1 1 0 c --»i;'3m:^a^@ 
1 1 1 •••Sj;^e^^^ 
1 1 2--^i5$fi 

114 - x r u^^iz-y/U'^ir 

116. 11 8--^S}^ 

117, 11 9— ^ftH 
1 1 ^'^-7. 

1 2 0 - ■^7^>t5' y ^ir 
1 2 1 ••f->'^-V 

J/} 1 2 2 - y 



-20- 



39 

1 2 a-z/^^--^ y f^:^v:¥ir 
1 2 4"-:/7^-^y ^^yr 

1 2 5•••i^>-=¥^lfi 
1 2 6-y ^-^^^^^E^^W 
1 2 7 y T$fi 

1 2 8 -i();^Stm^'^ 

1 2 9 -^01 — h 
1 3 2 -c-^ 
1 3 3 -O^T^— ^ 
1 3 4- -H^^i-r/^ 
1 3 5 '-7^!Km^ 
1 3 9 "'lyy^/\^y< 
1 4 2--n— ^ 
1 4 3 ^ 
1 4 4 -•H*S = ></^ 
1 4 5 

1 4 9 - Ui//U/< 
1 5 0- 

1 5 1 -n^n^k^^ 

1 5 4"'h*y^ hi^ 

1 5 6-^7V^ h 

1 5 7 

1 5 S—(Vi'-(^ 
1 5 9' -l^y/\^y< 

1 6 o-t'^;^ h y ifzi.— 

1 6 2' •'-^^AcT'^i/ 

1 6 4 --T:J'-fey^^^/U 

16 4a -•r^ir>'U^y;u>Ki^t^3 >'ir>'f- 

1 6 5 

16 5a ^^y/U/Ki^i^a ^^ir^'f- 

1 6 6--;^oy 



[1^4] 




(21) IfM^ili 0-3 0 6 7 3 9 

1 6 7 - v^n^/ h7U/</u:/7Kv?i^3 ^-fe^^i^ 
1 6 8- -r^^^^— 
1 7 0 -E F I ECU 

1 7 2-P5^t=:^ff-fe>f- 

1 7 4 -7KM-fe^^1^ 
1 7 6— lel^JSirVl^ 
1 7 8 - -lEl^:^S'feVl^ 
1 7 9 --:^^ — 

1 8 o-^diai^s 

70 18 2 ' --yy h 

18 4 '-yy h jK-^v 3 ^'■fe 
1 9 0- -^fflic PU 

19 0a - -R AM 
19 0 b -ROM 

1 9 I'-mKOm^^B}^ 
1 9 2 -H 2 Oigftlsli^ 
1 9 4 -/<ry7" y 
1 9 5, 1 9 6 ••mStl^ffi^ 

1 9 7. 1 9 8--«at<*aj^ 

3 1 0- 

CS h 
DNP -yw^ 

LI. L 2--miIi7-<>' 

MG 1 • — ^ 
MG2--^— ^ 
RS—|Hiefl& 
50 T r 1 r 6 • • h 7 ^i^^^ ^ 

T r 1 1 r 1 6 •■ h^^i^^^ 




-21- 



(22) 



^mW-l 0-306739 



[ISIl] [@2] 




-22- 



(23) ^mW- 10-306739 



[13 7] 



1 



TC«-TC+ J 
I 



Ne»*~g (TO 



' I — ' C 



S110 
S112 



Tml»-K1 (Neac-Ne) -^K2S (Np»-No>dt 



Tm2*-T r *-K3x-Ii!li*. 




Tm 1 *«-T c 



* - ^ M G 2 CD h A-^i&^T m 2 *©2ft:£ 



S116 

5U8 
S120 

5122 




Ne» 




1 8] 



MG2 120 MG1 156 
126 V \ V 



110 A 



150 




[119] 



Iiai 01 



















T r*— f (AP. N r) ' 







-S130 
-S132 
-5134 



Tr* 




^saStNr 



-23- 



(24) 



il^mW-l 0-306739 



[ISl 1] 



0 S 



I U 1 . I V 1 



-S180 
-5181 

-S182 
S184 



B**n=^ r-aJn<fll-120)sinenriun 
qll ^ L-cos {61-120 ) c o s e 1 J U V ij 



Vdl«Kp1 Aldl+LKi I -Aldl 
VQj=Kp2-AIqW£KI2-AlQl 
AIdl«Idl*-ldl 

q I = I q 1 I q 1 



f S186 



fSiee 



rVull fTfcoaei -aInOi irv<in 

IvvlJ Uo5<ei-l2 0>-sin(ei-1 2 0>jlVq ij 



Vwl =-Vu 1 -Vv 1 



•5169 



[(SI 1 2] 



^-»MG2<oa>W^-»^ 



TC^A6 2(D^lt 
6 2«-4 B r 



I u 2 , I v2 



■S190 
-S191 
-5192 

r519^. 



rid2l_ /Z- r- sin (02-120 ) 9lnS2in □2] 
llqil"^^ L-cos (fl 2- 1 20 ) cosSaJLl v2j 




(-5196 


Vd2 = Kp t • AI d 
Vq2^Kp2 • AI q 
A r d 2= I d2:r- 
A I q 2« I q 2*- 


2-i-SK i 1 • AId2 
2 + ZK i 2 • AIq2 
I d2 
I q2 



(5196 



Lvv^"*'<3 IpoB (62-1 20) 
Vw2=-Vu2-Vv2 



-5199 



[mis] [11114] 




-24- 



(25) 



^mW-l 0 — 306739 



1 5] 



[@1 6] 




Ne 0 



TmtsTc 



II 71 



^ - y MG 1 o h ;u^}s^iirTm 1 *<oias 

Tm14c*-a0 



-5200 
S202 



T r*i-f (AP, N r ) 



Tm2**-T r* 



-S206 
-S208 
U-S210 



12 9] 



310 



^ DNP MG 
CS j,RS ^ 




Tm2 



N r e f 
0 



II 9] 



. MG1 MG2 120 
y25B ^126B V 126 







j Nfl« 






1 




u 



r110B 



150 




B rfininiinib LxJj 



.^129 
^111 



12 3] 



STGmn 






CNm> 


700 


1800 


0 




1 Nr 






i ( r pm 

1 


-14 







-25- 



(26) 



^mW- 10-306739 



[@2 0] 



12 1] 



110 



179 ST .170 

6A — 



EF I ECU 




167 i5^-ft° 

180 120.MG1,MGZ Itj?/^ 



165 164 



-116 




[iS12 6] 



[(1)2 4] 




1800 N r 
( r P m) 



S 3 7 1 



S 3 7 2 



S3 73 



33 7 4 



S3 7 6 



S3 7 7 



tt9*-STBold»2 I 



S 3 7 B 




S3 75 



I 1 



^^^^ ^ S TG k t s t g | 

T 



( "EXT ^ 



-26- 



(27) 



^mW-l 0-306739 



[iS)2 2] 



[iSl2 5] 



S3 0 0 



S 3 2 0 



3 7 0 




S35 2 




if** 



■S351 



ttr-f<6T6old ,ST6OT-STBord)/lMitg 



S 3 5 3 



ttfl'-f (STfiold, (-U*»tgkfl)-STfioldI /I28 




t s t g**-Kiaa. 



S 3 5 9 



-27- 



(28) l^mW- 10-306739 



12 7] 





(72) liin Jl^it 
(72)^?g# !I 



-28- 



Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(11)Publication number : 10-306739 
(43)Date of publication of application : 17.11.1998 



(51)lnt.CI. 



F02D 29/02 
B60L 11/14 



(21) Application number : 09-293541 

(22) Date of filing : 09.10.1997 



(71) Applicant : TOYOTA MOTOR CORP 

(72) lnventor : SASAKI SHOICHI 

KOTANI TAKESHI 
YAMAOKA MASAAKI 
TAKAOKATOSHIBUMI 
YAMAGUCHI KATSUHIKO 
KANAI HIROSHI 



(30)Prlority 

Priority number : 08303950 
09 70800 



Priority date : 29.10.1996 
07.03.1997 



Priority country : JP 



JP 



/.to 



(54) POWER OUTPUT DEVICE. PRIME MOVER CONTROL DEVICE AND CONTROL 
METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the rotating 
speed of a prime mover rapidly to the value zero at the 
time of stopping the operation of the prime mover in a 
power output device composed of the prime mover, a 
triaxial power input-output means and two motors. 
SOLUTION: A power output device 1 10 is provided with 
a planetary gear 120, an engine 150 with a crankshaft 
156 connected to the planetary gear 120, a motor MG1 
fitted to a sun gear, and a motor MG2 fitted to a ring 
gear. When the stop of the engine 150 is commanded, 
fuel injection to the engine 150 is stopped, and the motor 
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MG1 is so controlled that torque in a reverse direction to the rotating direction of the 
crankshaft 156 acts upon the crankshaft 156 through the planetary gear 120 and a carrier 
shaft 127 until the rotating speed of the engine 150 becomes close to the value zero. As a 
result, the rotating speed of the engine 150 can be rapidly reduced to the value zero. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A power output unit which is characterized by providing the following and which outputs 
power to a driving shaft A prime mover which has an output shaft The 1st motor which has the axis of 
rotation, and outputs and inputs power to this axis of rotation The 2nd motor which outputs and inputs 
power to said driving shaft When it has three shafts respectively combined with said driving shaft, said 
output shaft, and said axis of rotation and power is outputted and inputted among these three shafts to 
any 2 shafts, A 3 shaft type power I/O means to output and input power which becomes settled based on 
this power outputted and inputted to one residual shaft, A fiiel stop order means to direct to suspend fiiel 
supply to this prime mover when conditions which should suspend operation of said prime mover are 
ready, A halt tense activation means to perform control at the time of a haU which adds torque to said 
output shaft, controls rotation deceleration of this output shaft in a predetermined range with directions 
of a halt of fiiel supply to this prime mover, and suspends said prime mover 

[Claim 2] Desired value in alignment with elapsed time of torque which is a power output unit according 
to claim 1, and said motor adds to said output shaft at the time of a halt of said prime mover While 
having an aim torque storage means beforehand defined based on behavior at the time of a halt of said 
prime mover, said halt tense activation means A power output unit equipped with a means to perform 
control which drives said 1st motor so that torque according to said desired value may be added to said 
output shaft in accordance with elapsed time after a halt of said prime mover through said triaxial type 
power I/O means as control at the time of said halt. 

[Claim 3] A power output unit according to claim 1 characterized by providing the following A 
decelerating operation means to search for deceleration of a rotational firequency of said output shaft 
under activation of control at the time of said halt A study means to fluctuate a study value by size of 
said deceleration searched for, and to memorize A decelerating range decision means to determine said 
predetermined range in control based on said memorized study value at the time of said halt of said halt 
tense activation means 

[Claun 4] It is the power output unit equipped with a means to perform control which drives said 1st 
motor so that said halt tense activation means may serve as a predetermined value in a path 
predetermined in a rotational fi-equency of said output shaft detected by said rotational frequency 
detection means as control at the time of said halt while having a rotational frequency detection means 
to be a power output unit according to claim 1, and to detect a rotational frequency of said output shaft. 
[Claim 5] While having a rotational frequency detection means to be a power output unit according to 
claim 1, and to detect a rotational frequency of said output shaft, said halt tense means At the time of 
said halt, as control, until a rotational frequency of said output shaft detected by said rotational 
frequency detection means serves as a predetermined value A power output unit equipped with a means 
to perform control which drives said 1st motor so that torque of reverse sense may be added to this 
output shaft with a hand of cut of this output shaft through said 3 shaft type power I/O means. 
[Claim 6] When said halt tense means becomes as a part of control below a decision value by which an 
assignment setup of the rotational frequency of said output shaft detected by said rotational frequency 
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detection means was carried out with a value below said predetermined value at the time of said halt, A 
power output unit [ equipped with a means to perform control which drives said 1st motor so that 
predetermined torque which acts on a hand of cut of this output shaft through said 3 shaft type power 
I/O means may be added to this output shaft ] according to claim 5. 

[Claim 7] A power output unit equipped with a decelerating operation means to be a power output unit 
according to claim 5, and to search for deceleration of a rotational frequency of said output shaft under 
activation of control at the time of said halt, and a decision value setting means to set said decision value 
as a big value, so that an absolute value of this deceleration is large. 

[Claim 8] A power output unit equipped with a damping force judging means to be a power output vmit 
according to claim 5, and to judge size of damping force which joins said driving shaft during activation 
of control at the time of said halt, and a decision value setting means to set said decision value as a big 
value when judged with this damping force being large. 

[Claim 9] Said predetermined value is a power output unit according to claim 5 which is the rotational 
frequency which is less than a resonance field of torsional oscillation of a system including said output 
shaft and said triaxial type power I/O means. 

[Claim 10] A power output imit which is a power output unit according to claim 1, and is equipped with 
the 2nd motor control means which drives said 2nd motor and continues I/O of power to said driving 
shaft when directions of shutdown of said prime mover are made, where I/O of power to said driving 
shaft is continued. 

[Claim 1 1] It has a prime mover which outputs power by combustion of a fuel characterized by 
providing the following, and a motor connected to an output shaft of this prime mover through a 
damper, and is a controllable prime-mover control unit about operation and a halt of this prime mover. A 
fiiel means for stopping which suspends fiiel supply to this prime mover when conditions which should 
suspend operation of said prime mover are ready A halt tense activation means to perform control at the 
time of a halt which adds torque to said output shaft, controls rotation deceleration of this output shaft in 
a predetermined range with a halt of fiiel supply to this prime mover, and suspends said prime mover 
[Claim 12] Desired value in alignment with elapsed time of torque which is a prime-mover control unit 
according to claim 11, and said motor adds to said output shaft at the time of a halt of said prime mover 
While having an aim torque storage means beforehand defined based on behavior at the time of a haU of 
said prime mover, said halt tense activation means A prime-mover control unit equipped with a means to 
perform control which drives said motor so that torque according to said desired value may be added to 
said output shaft in accordance with elapsed time after a halt of said prime mover as control at the time 
of said halt. 

[Claim 13] A prime-mover control unit according to claim 12 characterized by providing the following 
A decelerating operation means to search for deceleration of a rotational frequency of said output shaft 
under activation of control at the time of said halt A study means to fluctuate a study value by size of 
said deceleration searched for, and to memorize A decelerating range decision means to determine said 
predetermined range in control based on said memorized study value at the time of said halt of said halt 
tense activation means 

[Claim 14] It is the prime-mover control unit equipped with a means to perform control which drives 
said motor so that said halt tense activation means may serve as a predetermined value in a path 
predetermined in a rotational frequency of said output shaft as control at the time of said halt while 
having a rotational frequency detection means to be a prime-mover control unit according to claim 1 1, 
and to detect a rotational frequency of said output shaft. 

[Claim 15] Said halt tense activation means is a prime-mover control unit with which a hand of cut of 
this output shaft is equipped with a means perform control to which said motor is driven so that torque 
of reverse sense may be added to this output shaft until a rotational frequency of said detected output 
shaft serves as a predetermined value as control while having a rotational frequency detection means are 
a prime-mover control unit according to claim 1 1, and detect a rotational frequency of said output shaft 
at the time of said halt. 

[Claim 16] While having a rotational frequency detection means to be a prime-mover control unit 
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according to claim 11, and to detect a rotational frequency of said output shaft, said halt tense means 
When a rotational frequency of said output shaft detected by said rotational frequency detection means 
becomes as a part of control below a decision value set up as a value below said predetermined value at 
the time of said halt, A prime-mover control unit equipped with a means to perform control which drives 
said motor so that predetermined torque which acts on a hand of cut of this output shaft may be added to 
this output shaft. 

[Claim 17] A prime-mover control unit equipped with a decelerating operation means to be a prime- 
mover control unit according to claim 15, and to search for deceleration of a rotational frequency of said 
output shaft under activation of control at the time of said halt, and a decision value setting means to set 
said decision value as a big value, so that an absolute value of this deceleration is large. 
[Claim 18] Said predetermined value is a driving gear according to claim 15 which is the rotational 
frequency which is less than a resonance field of torsional oscillation of a system containing said output 
shaft and rotator of said motor. 

[Claim 19] The control method of a power output unit of performing control at the time of a halt which 
is the method of controlling a power output xmit by which it is characterized by to provide the following, 
points so that the fuel supply to this prime mover may suspend, when conditions which should suspend 
operation of said prime mover are ready, adds torque to said output shaft with directions of a halt of the 
ftiel supply to this prime mover, controls the rotation deceleration of this output shaft in a predetermined 
range, and suspends said prime mover A prime mover which has an output shaft The 1st motor which 
has the axis of rotation, and outputs and inputs power to this axis of rotation The 2nd motor which 
outputs and inputs power to said driving shaft A 3 shaft type power I/O means to output and input power 
which becomes settled based on power outputted and this inputted when it has three shafts respectively 
combined with said driving shaft, said output shaft, and said axis of rotation and power is outputted and 
mputted among these three shafts to any 2 shafts to one residual shaft 

[Claim 20] It is the prime mover which outputs power by combustion of a fiiel, and is the method of 
controlling a halt of a prime mover equipped with a motor connected to an output shaft of this prime 
mover through a damper. A control method of a prime mover of performing control at the time of a halt 
which suspends fuel supply to this prime mover, adds torque to said output shaft, controls rotation 
deceleration of this output shaft in a predetermined range with a halt of fiiel supply to this prime mover, 
and suspends said prime mover when conditions which should suspend operation of said prime mover 
are ready. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdlj 3/4/2004 



Page 1 of 24 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to these control methods at the 
technology and the list which suspend a prime mover in the power output unit which outputs power to 
the technology and the driving shaft which suspend a prime mover in the system which consists of a 
prime-mover control unit and a motor connected to the output shaft of the prime mover which outputs 
power by combustion of a fixel, and this prime mover through the damper in detail about these control 
methods at the power output unit list. 
[0002] 

[Description of the Prior Art] Conventionally, the thing which comes to combine the torque converter 
using a fluid and a change gear as a power output unit which carries out torque conversion of the power 
outputted from a prime mover, and is outputted to a driving shaft was used. The torque converter in this 
equipment transmits power between both shafts through fluid of the fluid which has been arranged and 
was enclosed between the axes of rotation combined with the output shaft and change gear of a prime 
mover. Thus, in a torque converter, in order to transmit power by fluid of a fluid, slipping arises among 
both shafts and the energy loss according to this slipping occurs. Correctly, this energy loss is expressed 
with a product with the torque then delivered the rotational fi-equency difference of both shafts to the 
output shaft of power, and is consumed as heat. 
[0003] 

[Problem(s) to be Solved by the Invention] Therefore, by the vehicles which carry such a power output 
unit as a source of power, when large power was required like [ when slipping between both shafts 
becomes large (for example, when running the time of start and ascent inclination at a low speed) ], 
there was a problem that the energy loss in a torque converter became large, and became what has low 
energy efficiency. Moreover, since the transmission efficiency of the power in a torque converter does 
not become 100% even if it is at the stationary transit time, for example compared with the transmission 
of manual system, the fiiel consumption cannot but become low. 

[0004] The power output unit and its control method of this invention solve an above-mentioned 
problem, and set to one of the purposes to offer the equipment which outputs the power outputted firom a 
prime mover to a driving shaft efficient, and the control method of the equipment. 
[0005] In view of an above-mentioned problem, not using the torque converter using a fluid, the 
applicant had a prime mover, the epicyclic gear drive as a 3 shaft type power I/O means, the generator, 
the motor, and the battery, and has proposed what outputs the power outputted from a motor using the 
power stored in the power outputted from a prime mover, or a battery to a driving shaft (the Provisional- 
Publication-No. No. 30223 [ 50 to ] official report). However, by this proposal, it is not clearly shown 
about the control when suspending operation of a prime mover. 

[0006] Then, the power output vmit and its control method of this invention set to one of the purposes to 
offer tiie technique of the control at the time of suspending operation of the prime mover in tiie power 
output unit which consists of a prime mover, a 3 shaft type power I/O means, and two motors. 
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[0007] Moreover, since the output shaft of a prime mover and the axis of rotation of a motor are 
mechanically combined by 3 shaft type power I/O means, this power output unit constitutes one 
vibration system mechanically. If it follows, for example, the torque fluctuation by the reciprocating 
motion of tiie gas explosion in an internal combustion engine or a piston is added when a prime mover is 
an internal combustion engine, torsional oscillation will arise in an internal combustion engine's output 
shaft or the axis of rotation of a motor, if the resonant frequency and forced frequency of a shaft are in 
agreement, resonance phenomena are caused, an allophone will be produced from 3 shaft type power 
I/O means, or fatigue breaking of a shaft will be produced depending on the case. Although such 
resonance phenomena change with the class of prime mover, structures of 3 shaft type power I/O means, 
etc., they are produced in the condition of under the minimum engine speed that can operate a prime 
mover in many cases. 

[0008] Then, in case the power output unit and its control method of this invention suspend operation of 
a prime mover, they set to one of the purposes to prevent the resonance phenomena of the torsional 
oscillation which may be produced in a system. 

[0009] Moreover, when torque is outputted to the output shaft of a prime mover from a motor and a 
prime mover is stopped positively, depending on control of a motor, the rotational frequency of the 
output shaft of a prime mover may undershoot, and may become zero or less value, and vibration may 
arise to the whole equipment in this case. Therefore, when this driving gear is carried in vehicles, the 
vibration in the case of undershoot gives propagation to the body, and gives an operator sense of 
incongruity. 

[0010] Then, the driving gear and its control method of this invention set to one of the purposes to 
reduce vibration which may be produced in case operation of a prime mover is suspended. 
[001 1] The problem of the resonance phenomena of the torsional oscillation which may be produced in a 
system in case operation of such a prime mover is suspended is not restricted to an above-mentioned 
power output unit, but if the output shaft of a prime mover and the axis of rotation of a motor are the 
driving gears combined mechanically, it may be produced similarly. There is much equipment which 
combines mechanically the output shaft of a prime mover and the axis of rotation of a motor through a 
damper to this problem. However, if the effect of stopping the amplitude of torsional oscillation uses a 
big damper, such a damper will be enlarged while the number of components increases, since it has a 
special damping fimction. On the other hand, if a small and simple damper is used, the effect of stopping 
the amplitude of torsional oscillation will become small. 

[0012] The configuration which has this problem links directly not only a configuration but the prime 
mover and generator which output power directly, and the so-called series hybrid which acquires the 
torque for transit with the motor by the power generated with this generator to drive corresponds. 
Therefore, invention of a prime-mover control unit and its control method was made as invention with 
same power output unit and principal part with the above. In case this prime-mover control unit and its 
control method are not based on the class of damper but suspend operation of a prime mover, they set to 
one of the purposes to prevent the resonance phenomena of the torsional oscillation which may be 
produced in a system. 
[0013] 

[The means for solving a technical problem, and its operation and effect] In the power output unit of this 
invention, and the prime-mover control method Ust, these control methods took the following means, in 
order to attain a part of above-mentioned purpose [ at least ]. 

[0014] The prime mover which the power output unit of this invention is a power output unit which 
outputs power to a driving shaft, and has an output shaft, The 1st motor which has the axis of rotation, 
and outputs and inputs power to this axis of rotation, and the 2nd motor which output and input power to 
said driving shaft. When it has three shafts respectively combined with said driving shaft, said output 
shaft, and said axis of rotation and power is outputted and inputted among these three shafts to any 2 
shafts, A 3 shaft type power I/O means to output and input the power which becomes settled based on 
the this power outputted and inputted to one residual shaft, A fuel stop order means to direct to suspend 
the fiiel supply to this prime mover when the conditions which should suspend operation of said prime 
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mover are ready. Let it be a summary to have a halt tense activation means to perform control at the time 
of a halt which adds torque to said output shaft, controls the rotation deceleration of this output shaft in a 
predetermined range with directions of a halt of the fixel supply to this prime mover, and suspends said 
prime mover. 

[0015] Moreover, the control method of the power output imit corresponding to this power output unit 
The prime mover which has an output shaft, and the 1st motor which have the axis of rotation, and 
output and input power to this axis of rotation, When it has three shafts respectively combined with the 
2nd motor which outputs and inputs power to said driving shaft, and said (Wving shaft, said output shaft 
and said axis of rotation and power is outputted and inputted among these three shafts to any 2 shafts. It 
is the method of controlling the power output unit equipped with a 3 shaft type power I/O means to 
output and input the power which becomes settled based on the this power outputted and inputted to one 
residual shaft. When the conditions which should suspend operation of said prime mover are ready, it 
points so that the fiiel supply to this prime mover may be suspended. It is making into the summary to 
perform control at the time of a halt which adds torque to said output shaft, controls the rotation 
deceleration of this output shaft in a predetermined range with directions of a halt of the fiiel supply to 
this prime mover, and suspends said prime mover. 

[0016] if the conditions which should suspend operation of a prime mover are ready according to this 
power output unit and its control method, it is directed that a power output unit suspends the fiiel supply 
to a prime mover — control is both performed at the time of a halt. At the time of this halt, control adds 
torque at the time of the output of a prime mover, restricts the deceleration of this output shaft to a 
predetermined range, and suspends a prime mover. Addition of the torque to an output shaft is good also 
by the 1st motor, and good also by the 2nd motor. 

[0017] Consequently, the deceleration of an output shaft is restricted to a predetermined range, for 
example, becomes controllable [ of passing through a torsion resonance field quickly ]. It also becomes 
possible to avoid the unnecessary power consumption in a motor to coincidence. 
[0018] As control, various variations can be considered at the time of this halt. One is the so-called 
configuration which carries out an open loop control about the torque added to an output shaft. While 
this power output unit is equipped with an aim torque storage means to define beforehand the desired 
value to which said motor met the elapsed time of the torque added to said output shaft based on the 
behavior at the time of a halt of said prime mover at the time of a halt of said prime mover Said halt 
tense activation means is equipped with a means to perform control which drives said 1st motor so that 
the torque according to said desired value may be added to said output shaft in accordance with the 
elapsed time after a halt of said prime mover through said triaxial type power I/O means as control at the 
time of said halt. 

[0019] In this case, since feedback control using the rotational fi-equency of an output shaft is not 
performed, there is nothing about changing a torque command value according to the condition and 
disturbance of a power output unit, and the torque fluctuation in a driving shaft can be reduced. 
Moreover, even when the rotational fi-equency of an output shaft is greatly far apart from the aim 
rotational frequency (it is usually a value 0 when it is a halt), since feedback control based on a 
rotational frequency difference is not performed, it is not said that an excessive torque command value 
will be outputted and unnecessary power will be consumed. 

[0020] Although a double lump is needed in this open loop control in order to realize optimal control 
from not acting feedback control For example, a decelerating operation means to search for the 
deceleration of the rotational frequency of said output shaft under activation of control at the time of 
said halt. If a study value is fluctuated by the size of said deceleration searched for and a study means to 
memorize, and a decelerating range decision means to determine said predetermined range in control 
based on said memorized study value at the time of said halt of said halt tense activation means are 
established Since the range of decelerating can be learned, good control is realizable. 
[0021] Furthermore, as other examples of a configuration of control, the control which drives said 1st 
motor so that the rotational frequency of said output shaft detected by the rotational frequency detection 
means may serve as a predetermined value m a predetermined path can be considered at the time of a 
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halt. Here, a predetermined path means transition of the rotational frequency of the output shaft of a 
prime mover to the time amount of a from, when the fuel supply to a prime mover is suspended. 
[0022] According to such a power output unit, when directions of the shutdown of a prime mover are 
made, the rotational frequency of the output shaft of a prime mover can be made into a predetermined 
value in a desired path. Therefore, the rotational frequency of the axis of rotation of a prime mover can 
be quickly made into a predetermined value, and the rotational frequency of the thing from which the 
rotational frequency of the output shaft of a prime mover serves as a predetermined value in a 
predetermined path for a short time, the thing which makes a predetermined path a predetermined value 
over many hours comparatively, then the axis of rotation of a prime mover can be gently made into a 
predetermined value. Furthermore, rotation of a value 0, then the output shaft of a prime mover can be 
stopped for a predetermined value quickly or gently. 

[0023] In this power output unit, as control, control which drives said 1st motor so that the hand of cut 
of this output shaft may add the torque of the reverse sense to this output shaft shall be performed 
through said 3 shaft type power I/O means at the time of a halt until the rotational frequency of said 
output shaft detected by said rotational frequency detection means serves as a predetermined value. If it 
carries out like this, the rotational frequency of ftie output shaft of a prime mover can be more quickly 
made into a predetermined value. Therefore, when the resonance field of torsional oscillation is between 
the rotational frequency of the output shaft of a prime mover when directions of the shutdown of a prime 
mover are made, and a predetermined value, it can pass through this field quickly and resonance 
phenomena can be prevented. 

[0024] Moreover, when the rotational frequency of said output shaft detected by said rotational 
frequency detection means becomes as a part of control in this power output unit below the decision 
value set up as a value below said predetermined value at the time of a halt, Control which drives said 
1st motor so that the predetermined torque which acts on the hand of cut of this output shaft through said 
3 shaft type power I/O means may be added to this output shaft shall be performed. If it carries out like 
this, the undershoot which may be produced in case rotation of an output shaft is suspended can be 
controlled, and vibration which may be produced in that case can be reduced. 

[0025] Here, as how to calculate a decision value, although various methods can take, the deceleration 
of the rotational frequency of said output shaft under activation of control is searched for at the time of a 
halt, for example, and it is good also as what sets a decision value as a big value, so that a decelerating 
absolute value is large. By enlarging a decision value, it can prevent beforehand that the rotational 
frequency of an output shaft undershoots, so that deceleration is large. Moreover, when the size of 
damping force which joins said driving shaft during activation of control at the time of a halt is judged 
and it is judged with this damping force being large, a decision value shall be set as a big value. Since it 
can consider that the force which stops a prime mover is large when damping force is added, the 
undershoot of a rotational frequency can be prevented by enlarging a decision value. 
[0026] Furthermore, in the power output unit of this invention, said halt tense means shall be a means 
which carries out drive control of said 1st motor so that the power outputted and inputted by said axis of 
rotation may serve as a value 0. If it carries out like this, since there is no consumption of the power by 
the 1st motor, the energy efficiency of the whole equipment can be raised. Moreover, since operational 
status of the output shaft of a prime mover is not compulsorily changed with the 1st motor, the torque 
shock accompanying the shutdown of a prime mover can be reduced. In addition, as for a prime mover 
and the 1st motor, the sum of the energy (for example, friction work etc.) consxmied by each settles 
down by the operational status used as min. 

[0027] Or in the power output unit of this invention, if it considers as the rotational frequency which is 
less than the resonance field of the torsional oscillation of the system which includes an output shaft and 
a triaxial type power I/O means for said predetermined value and can set, prevention of torsion 
resonance can be ensured. 

[0028] Furthermore, where I/O of the power to said driving shaft is continued, when directions of the 
shutdown of a prime mover are made, said 2nd motor shall be driven and I/O of the power to said 
driving shaft shall be continued. If it carries out like this, operation of a prime mover can be suspended 
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to the midst which is continuing I/O of the power to a driving shaft. And the 2nd motor can perform I/O 
of the power to a driving shaft. 

[0029] Next, the outline of the prime-mover control unit of the invention in this application is explained. 
The prime mover to which the prime-mover control xmit of the invention in this application outputs 
power by combustion of a ftiel. It has the motor connected to the output shaft of this prime mover 
through the damper, and is a controllable prime-mover control unit about operation and a halt of this 
prime mover. The fiiel means for stopping which suspends the fixel supply to this prime mover when the 
conditions which should suspend operation of said prime mover are ready, It is making into the 
summary to have had a halt tense activation means to perform control at the time of a halt which adds 
torque to said output shaft, controls the rotation deceleration of this output shaft in a predetermined 
range with a halt of the fiiel supply to this prime mover, and suspends said prime mover. 
[0030] Moreover, the control method of the prime mover corresponding to this prime-mover control 
method It is the prime mover which outputs power by combustion of a fiiel, and is the method of 
controlling a halt of the prime mover equipped with the motor connected to the output shaft of this 
prime mover through the damper. When the conditions which should suspend operation of said prime 
mover are ready, it is making into the summary to perform control at the time of a halt which suspends 
the fiiel supply to this prime mover, adds torque to said output shaft, controls the rotation deceleration of 
this output shaft in a predetermined range with a halt of the fiiel supply to this prime mover, and 
suspends said prime mover. 

[003 1] The control method of this prime-mover control unit and a prime mover can control a halt of the 
prime mover by which the motor was connected to the output shaft through the damper, and can reduce 
the torsion resonance which may be produced in the output shaft of the prime mover to which the motor 
was connected through the damper. That is, by the control method of this prime-mover control unit and 
a prime mover, when the conditions which should suspend operation of a prime mover are ready, supply 
of the fiiel for a prime mover is suspended, in connection with this, torque is added to the output shaft of 
a prime mover, the rotation deceleration of an output shaft is restricted to a predetermined range, and a 
prime mover is suspended. Since it is easy to produce torsion resonance of an output shaft with 
predetermined deceleration, torsion resonance is reduced by restricting the rotation deceleration of an 
output shaft to a predetermined range. 

[0032] the halt tense which restricts the rotation deceleration of an output shaft to a predetermined range 
in this configuration — being alike — various variations can be considered. For example, while having an 
aim torque storage means define beforehand the desired value to which the motor met the elapsed time 
of the torque added to an output shaft based on the behavior at the time of a halt of a prime mover at the 
time of a halt of a prime mover, a halt tense activation means shall be equipped with a means perform 
the control which drives a motor so that the torque according to said desired value may add to an output 
shaft in accordance with the elapsed time after a halt of a prime mover as control at the time of a halt. 
This control is the so-called open loop control, and sets up beforehand the desired value of the torque 
which a motor adds to an output shaft along with a time-axis at the time of a halt of a prime mover. 
[0033] In this case, since feedback control using the rotational frequency of an output shaft is not 
performed, the torque added to an output shaft is not changed according to disturbance. Moreover, even 
when the rotational frequency of an output shaft is greatly far apart from the aim rotational frequency (it 
is usually a value 0 when it is a halt), since feedback control based on a rotational frequency difference 
is not performed, it is not said that excessive torque will be added to an output shaft and uimecessary 
power will be consumed. 

[0034] Although a double lump is needed in this open loop control in order to realize optimal control 
from not acting feedback control For example, a decelerating operation means to search for the 
deceleration of the rotational frequency of said output shaft under activation of control at the time of 
said halt, A study means to fluctuate a study value by the size of said deceleration searched for, and to 
memorize. If it is made the configuration equipped with a decelerating range decision means to 
determine said predetermined range in control based on said memorized study value at the time of said 
halt of said halt tense activation means, since the range of decelerating can be learned, good control is 
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realizable. 

[0035] Furthermore, as other examples of a configuration of control, the control which drives a motor so 
that the rotational frequency of the output shaft detected by the rotational frequency detection means 
may serve as a predetermined value in a predetermined path can be considered at the time of a halt. 
Here, a predetermined path means transition of the rotational frequency of the output shaft of a prime 
mover to the time amount of a from, when the fiiel supply to a prime mover is suspended. 
[0036] According to such a prime-mover control unit, when directions of the shutdown of a prime 
mover are made, the rotational frequency of the output shaft of a prime mover can be made into a 
predetermined value in a desired path. TTierefore, the rotational frequency of the axis of rotation of a 
prime mover can be quickly made into a predetermined value, and the rotational frequency of the thing 
from which the rotational frequency of the output shaft of a prime mover serves as a predetermined 
value in a predetermined path for a short time, the thing which makes a predetermined path a 
predetermined value over many hours comparatively, then the axis of rotation of a prime mover can be 
gently made into a predetermined value. If the range of decelerating is restricted so that the torsion 
resonance field of an output shaft may be avoided, in any case, it will twist to an output shaft, and 
resonance will not produce it. 

[0037] Furthermore, at the time of a halt, as control, the hand of cut of an output shaft shall perform 
control which drives a motor so that the torque of the reverse sense may be added to an output shaft until 
the rotational frequency of the detected output shaft serves as a predetermined value. In this case, the 
rotational frequency of the output shaft of a prime mover can be more quickly made into a 
predetermined value. Therefore, when the resonance field of torsional oscillation is between the 
rotational frequency of the output shaft of a prime mover when directions of the shutdown of a prime 
mover are made, and a predetermined value, it can pass through this field quickly and resonance 
phenomena can be prevented. 

[0038] Moreover, in this prime-mover control unit, when the rotational frequency of an output shaft 
becomes as a part of control below the decision value set up as a value below a predetermined value at 
the time of a halt, it is also possible to perform control which drives a motor so that the predetermined 
torque which acts on the hand of cut of an output shaft may be added to an output shaft. If it carries out 
like this, the undershoot which may be produced in case rotation of an output shaft is suspended can be 
controlled, and vibration which may be produced in that case can be reduced. 

[0039] Here, as how to calculate a decision value, although various methods can take, it is good also as 
what sets a decision value as a big value, for example, so that the absolute value of the deceleration of 
the rotational frequency of the output shaft under activation of control is large at the time of a hah. By 
enlarging a decision value, it can prevent beforehand that the rotational frequency of an output shaft 
undershoots, so that deceleration is large. 

[0040] In addition, if it considers as the rotational frequency which is less than the resonance field of the 
torsional oscillation of the system which includes a predetermined value for an output shaft and the 
rotator of a motor, generating of torsion resonance can be controlled certainly. 
[0041] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on 
an example. The block diagram showdng the outline configuration of the power output unit 1 10 with 
which drawing 1 contains the engine control system as one example of this invention, explanatory 
drawing in which drawing 2 shows the details configuration of the power output unit 1 10 of an example, 
and drawing 3 are the block diagrams showing the outline configuration of the vehicles incorporating 
the power output unit 110 of an example. It explains from the configuration of the whole vehicles using 
drawing 3 first on account of explanation. 

[0042] These vehicles are equipped with the engine 150 which outputs power by using a gasoline as a 
fiiel as shown in drawing 3 . This engine 150 inhales the gaseous mixture of the air inhaled through the 
throttle valve 166 from the inhalation-of-air system, and the gasoline injected from the fiiel injection 
valve 151 to a combustion chamber 152, and changes into rotation of a crankshaft 156 movement of the 
piston 154 depressed by explosion of this gaseous mixture. Here, the closing motion drive of the throttle 
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valve 166 is carried out by the actuator 168. An ignition plug 162 forms a spark with the high voltage 
drawn through the distributor 160 from the ignitor 158, and gaseous mixture is Ut by the spark and 
carries out explosion combustion of it by it. 

[0043] Operation of this engine 150 is controlled by the electronic control imit (hereafter referred to as 
EFIECU) 170. The various sensors in which the operational status of an engine 150 is shown are 
connected to EFIECU170. For example, it is the rotational frequency sensor 176, the angle-of-rotation 
sensor 178, etc. which are prepared for the coolant temperature sensor 174 and distributor 160 which 
detect the water temperature of the throttle-valve position sensor 167 which detects the opening 
(position) of a throttle valve 166, the inlet-pipe negative pressure sensor 172 which detects the load of 
an engine 150, and an engine 150, and detect the rotational frequency and angle of rotation of a 
crankshaft 156. In addition, although the starting switch 179 which detects the condition ST of an 
ignition key was connected to EFIECU170 in addition to this, illustration of other sensors, a switch, etc. 
was omitted. 

[0044] It is combined with planetary gear 120, the motor MG 1, and Motor MG 2 which are later 
mentioned through the damper 157 which controls the amplitude of the torsional oscillation produced in 
a crankshaft 156, and the crankshaft 156 of an engine 150 is combined with the differential gear 114 
through the power transfer gear 111 which sets the axis of rotation as a driving shaft 112 fiirther. 
Therefore, finally the power outputted from the power output unit 1 10 is transmitted to the driving 
wheel 1 16,1 18 on either side. It connects with the control unit 180 electrically, and drive control of a 
motor MG 1 and the motor MG 2 is carried out by this control unit 1 80. Although the configvu-ation of a 
control unit 180 is explained in fiill detail later, the interior is equipped with Control CPU and 
accelerator pedal position-sensor 164a prepared in the shift position sensor 184 formed in the shift lever 
182 or the accelerator pedal 164, brake-pedal position-sensor 165a prepared in the brake pedal 165 are 
connected. Moreover, the control unit 180 is exchanging various information by EFIECU170 and the 
communication link which were mentioned above. About control including the exchange of such 
information, it mentions later. 

[0045] As shown in drawing 1 , the power output unit 1 10 of an example Greatly The damper 1 57 which 
connects the crankshaft 156 and the carrier shaft 127 of an engine 150 and an engine 150, and controls 
the amplitude of the torsional oscillation of a crankshaft 156, the planetary gear 120 by which the 
planetary carrier 124 was combined with the carrier shaft 127, It consists of control units 180 which 
carry out drive control of the motor MG 2 combined with the ring wheel 122 of the motor MG 1 
combined with the sun gear 121 of planetary gear 120, and planetary gear 120, and the motors MGl and 
MG2. 

[0046] Drawing 2 explains the configuration of planetary gear 120 and motors MGl and MG2. The sun 
gear 121 combined with the sun gear shaft 125 in the air with which planetary gear 120 penetrated the 
shaft center on the carrier shaft 127, The ring wheel 122 combined with the carrier shaft 127 and the ring 
wheel shaft 126 of the same axle, Two or more planetary pinion gears 123 which revolve around the sun 
while it is arranged between a sun gear 121 and a ring wheel 122 and the periphery of a sun gear 121 is 
rotated. It consists of planetary earners 124 which are combined with the edge of the carrier shaft 127 
and support the axis of rotation of each planetary pinion gear 123 to revolve. In these planetary gear 120, 
3 of the sun gear shaft 125 combined with the sun gear 121, the ring wheel 122, and the planetary carrier 
124, respectively, the ring wheel shaft 126, and the carrier shaft 127 shafts are used as the I/O shaft of 
power, and if the power outputted and inputted among three shafts to any 2 shafts is determined, the 
power outputted and inputted by one residual shaft will become settled based on the power outputted 
and inputted biaxial [ which was determined ]. The details about I/O of the power to three shafts of these 
planetary gear 120 are mentioned later. In addition, the resolver 139,149,159 which detects angle-of- 
rotation thetas, thetar, and thetac, respectively is formed in the sun gear shaft 125, the ring wheel shaft 
126, and the carrier shaft 127. 

[0047] The power fetch gear 128 for the ejection of power is combined with the ring wheel 122. This 
power fetch gear 128 is connected to the power tt-ansfer gear 1 1 1 by the chain belt 129, and transfer of 
power is made between the power fetch gear 128 and the power transfer gear 111. 
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[0048] A motor MG 1 is constituted as a synchronous motor generator, and is equipped with Rota 132 
which has two or more permanent magnets 135 in a peripheral face, and the stator 133 around which the 
three phase coil 134 which forms rotating magnetic field was wound. Rota 132 is combined with the sun 
gear shaft 125 combined with the sun gear 121 of planetary gear 120. A stator 133 carries out the 
laminating of the sheet metal of a non-oriented magnetic steel sheet, is formed, and is being fixed to the 
case 119. This motor MG 1 operates as a motor which carries out the rotation drive of Rota 132 by the 
interaction of the magnetic field by the permanent magnet 135, and the magnetic field formed with the 
three phase coil 134, and operates as a generator which makes the both ends of the three phase coil 134 
produce electromotive force by the interaction of the magnetic field by the permanent magnet 135, and 
rotation of Rota 132. 

[0049] A motor MG 2 is constituted as a synchronous motor generator like a motor MG 1, and is 
equipped with Rota 142 which has two or more permanent magnets 145 in a peripheral face, and the 
stator 143 around which the three phase coil 144 which forms rotating magnetic field was wound. Rota 
142 is combined with the ring wheel shaft 126 combined with the ring wheel 122 of planetary gear 120, 
and the stator 143 is being fixed to the case 119. The stator 143 of a motor MG 2 also carries out the 
laminating of the sheet metal of a non-oriented magnetic steel sheet, and is formed. It operates as a 
motor or a generator like [ this motor MG 2 ] a motor MG 1. 

[0050] Next, the control unit 180 which carries out drive control of the motors MGl and MG2 is 
explained. As shown in drawing 1 , the control unit 180 consists of batteries 194 which are the control 
CPU 190 and the rechargeable battery which control the 1st drive circuit 191 which drives a motor MG 
1, the 2nd drive circuit 192 which drives a motor MG 2, and both the drive circuit 191,192. Control CPU 
190 is one chip microprocessor, and equips the interior with RAM 190a for works, ROM 190b which 
memorized the processing program, input/output port (not shown) and EFIECU170, and the serial 
communication port (not shown) that performs a communication link. In this control CPU 190, angle-of- 
rotation thetas of the sun gear shaft 125 from a resolver 139, Angle-of-rotation thetar of the ring wheel 
shaft 126 from a resolver 149, angle-of-rotation thetac of the carrier shaft 127 from a resolver 159, The 
accelerator pedal position AP from accelerator pedal position-sensor 164a (the amount of treading in of 
an accelerator pedal) The brake-pedal position BP from brake-pedal position-sensor 165a (the amount of 
treading in of a brake pedal). The shift position SP from the shift position sensor 184 The remaining 
capacity of the current values lul and Ivl from two current detectors 195,196 prepared in the 1st drive 
circuit 191, the current values Iu2 and Iv2 from two current detectors 197,198 prepared in the 2nd drive 
circuit 192, and a battery 194 The remaining capacity BRM from the remaining capacity detector 199 to 
detect etc. is inputted through input port. In addition, what the remaining capacity detector 199 measures 
the specific gravity of the electrolytic solution of a battery 194 or the weight of the whole battery 194, 
and detects remaining capacity, the thing which calculates the current value and time amount of charge 
and discharge, and detects remaining capacity, the thing which detects remaining capacity by making 
between the terminals of a battery short-circuit momentarily, and measuring sink internal resistance for 
current are known. 

[0051] Moreover, from control CPU 190, the control signal SW2 which drives six transistors Trl 1 as the 
control signal SWl which drives six transistors Trl which are the switching elements prepared in the 1st 
drive circuit 191 thno/or Tr6, and a switching element prepared in the 2nd drive circuit 192 thru/or Trl 6 
is outputted. Six transistors Trl in the 1st drive circuit 191 thru/or Tr6 constitute the transistor inverter, 
two pieces are arranged at a time in a pair, respectively so that it may become a source and sink side to 
power supply Rhine LI and L2 of a pair, and each of the three phase coil (UVW) 34 of a motor MG 1 is 
connected at the node. Power supply Rhine LI and L2 controls sequentially the rate of the transistor Trl 
which makes a pair by control CPU 190 since it connects with the plus [ of a battery 194 ], and minus 
side, respectively thru/or the ON time amount of Tr6 with a control signal SWl, and if the current which 
flows in each coil of the three phase coil 134 is made into a false sine wave by PWM control, rotating 
magnetic field will be formed with the three phase coil 134. 

[0052] On the other hand, six transistors Trl 1 of the 2nd drive circuit 192 thru/or Trl6 also constitute 
the transistor inverter, is arranged, respectively, and the node of the transistor which makes a pair is 
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connected to each of the three phase coil 144 of a motor MG 2. [ as well as the 1st drive circuit 191 ] 
Therefore, the transistor Trl 1 thru/or the ON time amount of Trl6 which makes a pair by control CPU 
190 is sequentially controlled with a control signal SW2, and if the current which flows in each coil 144 
is made into a false sine wave by PWM control, rotating magnetic field will be formed with the three 
phase coil 144. 

[0053] Actuation of the power output unit 1 10 of the example which explained the configuration above 
is explained. In addition, by the following explanation, "power" is expressed with the gestalt of the 
product of the torque which acts on a shaft, and the rotational fi-equency of the shaft, and means the 
magnitude of the energy outputted to per unit time amount. On the other hand, a "power condition" shall 
show the operation point which becomes settled with the torque which gives a certain power, and the 
combination of a rotational fi"equency. Therefore, the "operation point" which gives a certain "power" 
will exist in an infinite number with torque and the combination of a rotational firequency. In addition, as 
the energy per unit time amount, i.e., "power" and the term of homonymy, the exchange of the energy in 
between [ every ] **, and since in other words it is controlled on the basis of the energy balance per unit 
time amount, the term "energy" uses a power output unit hereafter. Similarly, "power" and the "electrical 
energy" which mean the electrical energy per unit time amoxmt are used as a term of homonymy. 
[0054] The principle of operation of the power output unit 1 10 of an example, especially the principle of 
torque conversion are as follows. When operating an engine 150 on the operation point PI of a 
rotational fi*equency Ne and Torque Te and operating the ring wheel shaft 126 on the operation point P2 
of a rotational fi-equency Nr which is different although it is the same energy as the energy Pe outputted 
fi-om this engine 150, and Torque Tr, the case where carry out torque conversion and the power 
outputted from an engine 150 is made to act on the ring wheel shaft 126 is considered. The engine 150 at 
this time, the rotational frequency of the ring wheel shaft 126, and the relation of torque are shown in 
drawing 4 . 

[0055] Three shafts of planetary gear 120 (according to the place which device study teaches, the 
relation between the rotational frequency in the sun gear shaft 125, the ring wheel shaft 126, and the 
carrier shaft 127 or torque can be expressed as drawing called coUinear drawing illustrated to drawing 5 
and drawing 6 , and solution Lycium chinense grows in it geometrically.) In addition, the rotational 
frequency of three shafts and the relation of torque to planetary gear 120 are also analyzable in formula 
by calculating the energy of each shaft etc., even if it does not use above-mentioned coUinear drawing. 
By this example, since explanation is easy, it explains using coUinear drawing. 
[0056] The axis of ordinate in drawing 5 is a rotational frequency shaft of three shafts, and a horizontal 
axis expresses the ratio of the location of the axis of coordinates of three shafts. That is, when the axes 
of coordinates S and R of the sun gear shaft 125 and the ring wheel shaft 126 are taken to both ends, the 
axis of coordinates C of the carrier shaft 127 is defined as a shaft which divides Shaft S and Shaft R 
interiorly to 1 :rho. rho is the ratio of the number of teeth of a sun gear 121 to the number of teeth of a 
ring wheel 122 here, and it is expressed with a degree type (1). 
[0057] 
[Equation 1] 

P= - CD 

[0058] The engine 150 is operated at the rotational frequency Ne, since the case where the ring wheel 
shaft 126 is operated at the rotational frequency Nr is considered, the rotational frequency Ne of an 
engine 150 can be now plotted on the axis of coordinates C of the carrier shaft 127 with which the 
crankshaft 156 of an engine 150 is combined, and a rotational frequency Nr can be plotted on the axis of 
coordinates R of the ring wheel shaft 126. If the straight line which passes along both this point is 
drawn, it can ask for the rotational frequency Ns of the sun gear shaft 125 as a rotational frequency 
expressed on the intersection of this straight line and axis of coordinates S. Hereafter, this straight line is 
called a coUinear of operation. In addition, it can ask for a rotational frequency Ns by the proportion 
equation (degree type (2)) using a rotational frequency Ne and a rotational frequency Nr. Thus, in 
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planetary gear 120, if it opts for any two rotations among a sun gear 121, a ring wheel 122, and the 
planetary carrier 124, it will opt for one residual rotation based on two rotations for which it opted. 
[0059] 
[Equation 2] 

N s=N r - (N r -Ne) -(2) 

0 

[0060] Next, the torque Te of an engine 150 is made to act on the drawn colUnear of operation upwards 
from drawing Nakashita by making the axis of coordinates C of the carrier shaft 127 into line of action. 
Since a coUinear of operation can be dealt with as the rigid body at the time of making the force as a 
vector act to torque at this time, the torque Te made to act on an axis of coordinates C is separable into 
the torque Tes on an axis of coordinates S, and the torque Ter on an axis of coordinates R with the 
technique of separation of the force to two parallel different line of action. The magnitude of Torque Tes 
and Ter is expressed by the degree type (3) at this time. 
[0061] 
[Equation 3] 

Tes=Te X 

1+P 



1 +p 

[0062] What is necessary is just to take balance of the force of a collinear of operation, in order for the 
coUinear of operation to be stable in this condition. That is, magnitude is the same as Torque Tes, the 
torque Tml with the opposite sense is made to act, magnitude is the same to resultant force with torque 
and Torque Ter with the opposite sense on an axis of coordinates R in the same magnitude as the torque 
Tr outputted to the ring wheel shaft 126, and the sense makes the opposite torque Tm2 act on an axis of 
coordinates S, This torque Tml can act by the motor MG 1, and torque Tm2 can be made to act by the 
motor MG 2. Since torque is made to act on a rotational direction and the rotational reverse sense by the 
motor MG 1 at this time, a motor MG 1 will operate as a generator and revives electrical energy Pml 
expressed with the product of torque Tml and a rotational frequency Ns from the sun gear shaft 125. By 
the motor MG 2, since the direction of torque is the same as the direction of rotational, a motor MG 2 
operates as a motor and is outputted to the ring wheel shaft 126 by making into power electrical energy 
Pm2 expressed by the product of torque Tm2 and a rotational frequency Nr. 

[0063] Here, if electrical energy Pml and electrical energy Pm2 are made equal, all the power consumed 
by the motor MG 2 can be revived by the motor MG 1, and it can be provided. What is necessary is for 
that just to make equal the thing which outputs all the inputted energy then the energy Pe outputted from 
an engine 150 since it is good, and energy Pr outputted to the ring wheel shaft 126. That is, the energy 
Pe expressed with the product of Torque Te and a rotational frequency Ne and energy Pr expressed with 
the product of Torque Tr and a rotational frequency Nr are made equal. If it compares with drav^ng 4 , 
torque conversion will be carried out and the power expressed with the torque Te outputted from the 
engine 150 currently operated on the operation point PI and a rotational frequency Ne will be outputted 
to the ring wheel shaft 126 as power expressed with the same energy at Torque Tr and a rotational 
frequency Nr. As mentioned above, the power outputted to the ring wheel shaft 126 is transmitted to a 
driving shaft 1 12 by the power fetch gear 128 and the power transfer gear 1 1 1, and is transmitted to a 
driving wheel 1 16,1 18 through a differential gear 1 14. Therefore, smce linear relation is materialized for 
the power outputted to the ring wheel shaft 126, and the power transmitted to a driving wheel 1 16,1 18, 
the power transmitted to a driving wheel 1 16,1 18 is controllable by controlling the power outputted to 
the ring wheel shaft 126. 

[0064] Although the rotational frequency Ns of the sun gear shaft 125 is positive in collinear drawing 
shown in drawing 5 , as shown in collinear drawing shown in drawing 6 , it may become negative at the 
rotational frequency Ne of an engme 150, and the rotational frequency Nr of the rmg wheel shaft 126. At 
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this time, by the motor MG 1, since the direction of rotational and the direction where torque acts 
become the same, a motor MG 1 operates as a motor and consumes electrical energy Pml expressed by 
the product of torque Tml and a rotational frequency Ns. On the other hand, by the motor MG 2, since 
the direction of rotational and the direction where torque acts become reverse, a motor MG 2 will 
operate as a generator and will revive electrical energy Pm2 expressed by the product of torque Tm2 and 
a rotational frequency Nr from the ring wheel shaft 126. In this case, if electrical energy Pml consumed 
by the motor MG 1 and electrical energy Pm2 revived by the motor MG 2 are made equal, electrical 
energy Pml consumed by the motor MG 1 can be exactly provided by the motor MG 2. 
[0065] As mentioned above, although the fundamental torque conversion in the power output unit 110 
of an example was explained The power outputted from an engine 150 besides the actuation which the 
power output unit 1 10 of an example carries out torque conversion of all the power outputted from such 
an engine 150, and is outputted to the ring wheel shaft 126 (product of Torque Te and a rotational 
frequency Ne), By adjusting electrical energy Pml revived or consumed by the motor MG 1, and 
electrical energy Pm2 consumed or revived by the motor MG 2 It can consider as the actuation which 
finds out excessive electrical energy and charges a battery 194, or can also consider as various actuation, 
such as actuation with which the electrical energy running short is compensated with the power stored in 
the battery 194. 

[0066] In addition, the above principle of operation explained the conversion efficiency of the power by 
planetary gear 120, a motor MG 1, a motor MG 2 and a transistor Trl, or Trl6 as a value 1 (100%). 
Since it is less than one value in fact, it is necessary to consider as a bigger value a little than the energy 
Pr which outputs the energy Pe outputted from an engine 150 to the ring wheel shaft 126, or to make 
energy Pr outputted to the ring wheel shaft 126 at reverse into a value [ a little ] smaller than the energy 
Pe outputted from an engine 150. For example, what is necessary is just to consider as the value 
computed by multiplying by the inverse number of conversion efficiency by the energy Pr outputted to 
the ring wheel shaft 126 in the energy Pe outputted from an engine 1 50. Moreover, what is necessary is 
to consider as the value computed from what multiplied the power revived by the motor MG 1 in the 
state of coUinear drawing of drawing 5 in the torque Tm2 of a motor MG 2 by the effectiveness of both 
motors, and just to compute the power consumed by the motor MG 1 in the state of collinear drawing of 
drawing 6 from what was broken by effectiveness of both motors. In addition, although energy is lost as 
heat by machine friction etc. in planetary gear 120, there are very few the amounts of losses, if it sees 
from the amount of whole, and the effectiveness of the synchronous motor used for motors MGl and 
MG2 is very close to a value 1. Moreover, very small things, such as GTO, are known also for a 
transistor Trl thru/or the on resistance of Trl 6. Therefore, since it becomes a thing near a value 1, and 
the following explanation is also easy for explanation, the conversion efficiency of power is dealt with 
as a value 1 (100%), unless it shows clearly. 

[0067] Next, in the vehicles which are in a run state by such torque control, the shift control at the time 
of suspending operation of an engine 150 is explained based on the engine shutdown control routine 
illustrated to drawing 7 with a run state. This routine is performed, when there are directions of the 
switch to the operation mode by the motor MG 2 by the operator, or when the operation mode by the 
motor MG 2 is chosen by the operation mode judging processing which is performed by the control 
CPU 190 of a control unit 180 and which is not illustrated. 

[0068] If an engine shutdown control routine is performed, the control CPU 190 of a control unit 180 
will output the signal of engine shutdown to EFIECU170 by communication link first (step SI 00). 
EFIECU170 which received the shutdown signal of an engine 150 stops impression of the voltage to an 
ignition plug 162 while suspending the fuel injection from a fuel injection valve 151, and it makes a 
throttle valve 166 further a close by-pass bulb completely. Operation of an engine 150 stops by such 
processing. 

[0069] Then, control CPU 190 performs processing which inputs the rotational frequency Ne of an 
engine 150 (step SI 02). It can ask for the rotational frequency Ne of an engine 150 from angle-of- 
rotation thetac of the carrier shaft 127 detected by the resolver 159 prepared in the carrier shaft 127 
combmed through the crankshaft 156 and the damper 157. In addition, direct detection of the rotational 
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frequency Ne of an engine 150 can also be carried out also by the rotational frequency sensor 176 
prepared for the distributor 160. In this case, control CPU 190 will receive the information on a 
rotational frequency Ne from EFIECU170 connected to the rotational frequency sensor 176 by 
communication link. 

[0070] An input of the rotational frequency Ne of an engine 150 sets up the initial value of the time 
counter TC based on the inputted rotational frequency Ne (step SI 04). Here, an increment is carried out 
in case the repeat step SI 06 thru/or processing of SI 16 are performed, as the time counter TC is an 
argument used when setting up aim rotational frequency Ne* of an engine 150 at step SI 08 mentioned 
later and is shown in step SI 06. A setup of the initial value of this time counter TC is performed using 
the map at the time of setting up aim rotational frequency Ne* of an engine 150 by making the time 
coimter TC into an argument, for example, the map shown in drawing 8 . As shown in drawing 8 , a 
setup of the time counter TC takes a rotational frequency Ne on an axis of ordinate (shaft of aim 
rotational frequency Ne*), and is performed by calculating the value of the time counter TC 
corresponding to this. 

[0071] If the time counter TC is set up, the set-up time counter TC will be incremented (step 8106), and 
aim rotational frequency Ne* of an engine 150 will be set up using the map shown in this time counter 
TC which incremented and drawing 8 (step S108). In a setup of aim rotational frequency Ne*, the time 
counter TC is taken on a horizontal axis (shaft of the time counter TC), and it is carried out by asking for 
aim rotational frequency Ne* corresponding to this. In addition, signs that it asked for aim rotational 
frequency Ne* as "TC+l" which applied the value 1 to the initial value of the time coxmter TC were 
displayed on drawing 8 . Then, the rotational frequency Ne of an engine 150 is inputted (step SI 10), and 
torque command value Tml* of a motor MG 1 is set up by the degree type (4) using the inputted 
rotational frequency Ne and set-up aim rotational frequency Ne* (step SI 12). The 1st term of the right- 
hand side in a formula (4) is a proportional which negates tiie deflection from aim rotational frequency 
Ne* of a rotational frequency Ne here, and the 2nd term of the right-hand side is an integral term which 
abolishes steady-state deviation. In addition, Kl and K2 are proportionality constants. 
[0072] 
[Equation 4] 

Tm1*^K1 (Ne* -Ne) +K2 J (Ne* - Ne) d t 

... (4) 

[0073] Then, torque command value Tm2* of a motor MG 2 is set up by the degree type (5) using 
command value Tr* of torque and torque command value Tml* of a motor MG 1 which should be 
outputted to the ring wheel shaft 126 (step SI 14). Where operation of an engine 150 is suspended, when 
the 2nd term of the right-hand side in a formula (5) outputs the torque of torque command value Tml* 
from a motor MG 1, it is torque which acts on the ring wheel shaft 126 through planetary gear 120, and 
K3 is a proportionality constant. If K3 is in the condition of balance of the coUinear of operation in 
coUinear drawing, it is a value 1, but since it is a transient in the case of the shutdown of an engine 150 
and the part of the torque outputted from a motor MG 1 is used for change of movement of the system of 
inertia which consists of an engine 150 and a motor MG 1, it becomes a value smaller than a value 1. 
What is necessary is to search for the torque (inertia torque) which multiplies the moment of inertia seen 
from the motor MG 1 of an above-mentioned system of inertia by the angular acceleration of the sun 
gear shaft 125, and is used for change of movement of a system of inertia, and just to break what 
subtracted this from torque command value Tml* by gear ratio rho, in order to search for this torque 
correctly. In the example, since torque command value Tml* set up by this routine was a comparatively 
small value, count was simplified using the proportionality constant K3. In addition, command value 
Tr* of the torque which should be outputted to the ring wheel shaft 126 is set up based on the demand 
torque configuration routine illustrated to drawing 9 based on the amount of treading in of the 
accelerator pedal 164 by the operator. Hereafter, the processing which sets up this torque command 
value Tr* is explained briefly. 
[0074] 
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[Equation 5] 

Tm 1 * 

Tm2*'^Tr*-K3x • • (5) 

P 

[0075] Repeat activation of the demand torque configuration routine of drawing 9 is carried out for 
every (for example, 8msec) predetermined time. If this routine is performed, the control CPU 190 of a 
control unit 180 will perform first processing which reads the rotational frequency Nr of the ring wheel 
shaft 126 (step SI 30). It can ask for the rotational frequency Nr of the ring wheel shaft 126 from angle- 
of-rotation thetar of the ring wheel shaft 126 detected by the resolver 149. Then, processing which 
inputs the accelerator pedal position AP detected by accelerator pedal position-sensor 164a is performed 
(step SI 32). Since an accelerator pedal 164 is broken in when it senses that an operator's output torque is 
insufficient, the accelerator pedal position AP corresponds to the torque which should be outputted to 
the ring wheel shaft 126, as a resuh a driving wheel 1 16,1 18. If the accelerator pedal position AP is read, 
processing which derives torque command value Tr* which is the desired value of the torque which 
should be outputted to the ring wheel shaft 126 based on the read accelerator pedal position AP and the 
rotational frequency Nr of the ring wheel shaft 126 will be performed (step SI 34). The torque which 
should be outputted to the ring wheel shaft 126 is derived without the ability being able to draw the 
torque which should be outputted to a driving wheel 1 16,1 18 here because the ring wheel shaft 126 will 
result in deriving the torque which should be outputted to a driving wheel 1 16,1 18, if the torque which 
should be outputted to the ring wheel shaft 126 is derived, since it is mechanically combined with the 
driving wheel 1 16,1 18 through the power fetch gear 128, the power transfer gear 111, and the 
differential gear 1 14. In addition, in the example, the value of torque command value Tr* shall be 
derived based on the map which memorized beforehand the map in which the relation between the 
rotational frequency Nr of the ring wheel shaft 126, and the accelerator pedal position AP and torque 
command value Tr* is shown to ROM 190b, and was memorized to the read accelerator pedal position 
AP, the rotational frequency Nr of the ring wheel shaft 126, and ROM 190b when the accelerator pedal 
position AP was read. An example of this map is shown in drawing 10 . 

[0076] In this way, if torque command value Tml* of a motor MG 1 is set up at step SI 12 and torque 
command value Tm2* of a motor MG 2 is set up at step SI 14 By the control routine of the motor MG 2 
illustrated to the control routine and drawing 12 of the motor MG 1 illustrated to drawing 1 1 by which 
repeat activation is carried out for every (every [ for example, ] 4msec) predetermined time using 
interrupt processing A motor MG 1 and a motor MG 2 are controlled so that the torque of the set-up 
command value is outputted from a motor MG 1 and a motor MG 2. About control of such a motor MG 
1 and control of a motor MG 2, it mentions later. 

[0077] Next, the control CPU 190 of a control unit 180 compares the rotational frequency Ne and 
threshold Nref of an engine 150 (step SI 16). Here, a threshold Nref is set up as a value near the value set 
up as aim rotational frequency Ne* of an engine 150 in processing of the operation mode by the motor 
MG 2. In the example, since aim rotational frequency Ne* of the engine 150 in processing of the 
operation mode by the motor MG 2 is set as the value 0, the threshold Nref is set up as a value near the 
value 0. In addition, this value is a value smaller than the lower limit of the rotational frequency field 
where the system combined with the crankshaft 156 combined by the damper 157 and the carrier shaft 
127 produces resonance phenomena. Therefore, when the rotational frequency Ne of an engine 150 is 
larger than a threshold Nref, it is still in the transient of the shutdown of an engine 150, it judges that it 
has not become under the lower limit of the rotational frequency field which produces resonance 
phenomena, and repeat activation of return, step SI 06, or the processing of SI 16 is carried out at step 
SI 06. If repeat activation of step SI 06 thru/or the processing of SI 16 is carried out, the increment of the 
time counter TC is carried out, and since aim rotational frequency Ne* of an engine 150 is set up as a 
smaller value based on the map shown in drawing 8 , the rotational frequency Ne of an engine 150 
becomes small each time with the inclination of aim rotational frequency Ne* of the map shown in 
drawin g 8 , and the same inclination. Therefore, beyond the inclination of a natural change of the 
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rotational frequency Ne when the fuel injection to an engine 150 stops the inclination of aim rotational 
frequency Ne*, then the rotational frequency Ne of an engine 150 can be promptly made small, and the 
rotational frequency Ne of under the inclination of a natural change of a rotational frequency Ne, then an 
engine 150 can be gently made small. In the example, since it assumes passing through the rotational 
frequency field which produces above-mentioned resonance phenomena, the inclination of aim 
rotational frequency Ne* is set up beyond the inclination of a natural change of a rotational frequency 



[0078] On the other hand, if the rotational frequency Ne of an engine 150 becomes below the threshold 
Nref, while setting the cancellation torque Tc as torque command value Tml* of a motor MG 1 (step 
SI 18), torque command value Tm2* of a motor MG 2 is set up by the top type (6) (step SI 20), and it 
waits to carry out predetermined time progress (step SI 22). Here, the cancellation torque Tc is the 
torque for preventing so-called undershooting [ from which the rotational frequency Ne of an engine 150 
serves as a negative value ]. In addition, when suspending operation of an engine 150 positively by the 
motor MG 1 which receives PI control, it mentioned above about the reason which the rotational 
frequency Ne of an engine 150 undershoots. 

[0079] If predetermined time progress is carried out where the cancellation torque Tc is outputted from a 
motor MG 1, while setting a value 0 as torque command value Tml* of a motor MG 1 (step SI 24), 
torque command value Tr* is set as torque command value Tm2* of a motor MG 2 (step SI 26), and 
processing of the operation mode by the motor MG 2 which does not end and illustrate this routine is 
performed. 

[0080] Next, control of a motor MG 1 is explained based on the control routine of the motor MG 1 
illustrated to drawing 1 1 . If this routine is performed, the control CPU 190 of a control unit 180 will 
perform first processing which inputs angle-of-rotation thetas of the sun gear shaft 125 from a resolver 
139 (step SI 80), and will perform processing which searches for the electrical angle theta 1 of a motor 
MG 1 from angle-of-rotation thetas of the sun gear shaft 125 (step SI 81). In the example, since the 
synchronous motor of four pole pairs is used as a motor MG 1, thetal=4thetas will be calculated. Then, 
processing which detects the current lul and Ivl which is flowing to U phase and V phase of the three 
phase coil 134 of a motor MG 1 with the current detector 195,196 is performed (step S182). Although 
current is flowing to the three phase of U, V, and W, since the total is zero, it is sufficient if the current 
which flows to two phases is measured. In this way, coordinate transformation (three phase -2 phase- 
number conversion) is performed using the current of the obtained three phase (step SI 84). Coordinate 
transformation is changing into the current value of d shaft of the synchronous motor of a permanent- 
magnet type, and q shaft, and is performed by calculating a degree type (6). Coordinate transformation is 
perfomied in the synchronous motor of a permanent-magnet type here because it is an amount with the 
current of d shaft and q shaft essential when controlling torque. It is also possible to control from the 
first with a three phase. 
:0081] 
Equation 6] 



[0082] Next, after changing into a biaxial current value, processing which asks for current command 
value Idl* of each shaft searched for from torque command value Tml* in a motor MG 1, Iql*, the 
cuixent Idl and Iql that actually flowed on each shaft, and deflection, and calculates the voltage 
command values Vdl and Vql of each shaft is performed (step SI 86). That is, the following formulas 
(7) are calculated. Here, Kpl, Kp2, Kil, and Ki2 are coefficients respectively. These coefficients are 
adjusted so that the property of tfie motor to apply may be suited. In addition, the voltage command 
values Vdl and Vql are calculated from the portion (the 1st term of the formula (7) 1st type right-hand 
side) proportional to deflection **I with current command value I*, and an accumulated part (the 2nd 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 3/4/2004 



Ne. 




I vl 



(6) 



Page 15 of 24 



term of this right-hand side) of the past of i batch of deflection **L 

[0083] 

[Equation 7] 

Vd1 = Kpl - A I d1+£Ki1 • A I d1 

Vq1 = Kp2 ■ A I q1 + ZKi2 • A I q1 — (7) 

[0084] Then, coordinate transformation (two phase -3 phase-number conversion) equivalent to the 
inverse transformation of the conversion which performed the voltage command value calculated in this 
way at step SI 84 is performed (step SI 88), and processing which asks for the voltage Vul, Vvl, and 
Vwl actually impressed to the three phase coil 134 is performed. It asks for each voltage by the degree 



[0086] Since actual armature- voltage control is made by the transistor Trl of the 1st drive circuit 191 
thru/or the on-off time amount of Tr6, it carries out PWM control of each transistor Trl thru/or the ON 
time amount of Tr6 so that it may become each voltage command value calculated by the formula (8) 
(step SI 99). 

[0087] If the sense of the torque [ in / for the sign of torque command value Tml* of a motor MG 1 / 
collinear drawing of drawing 5 or drawing 6 ] Tml is made positive here Even if torque command value 
Tml* of the same positive value is set up, when the sense on which torque command value Tml* acts 
like the condition of collinear drawing of drawing 5 differs from the sense of rotation of the sun gear 
shaft 125, regenerative control is made, and power running control is made like the condition of 
collinear drawing of drawing 6 at the time of the same direction. However, since power running control 
of a motor MG 1 and regenerative control control the transistor Trl of the 1st drive circuit 191 thru/or 
Tr6 so that positive torque acts on the sun gear shaft 125 by the permanent magnet 135 attached in the 
peripheral face of Rota 132, and the rotating magnetic field produced according to the current which 
flows in the three phase coil 134 if torque command value Tml* is positive, they turn into the same 
switching control. That is, if the sign of torque command value Tml* is the same, even if control of a 
motor MG 1 is regenerative control and it is power running control, it will become the same switching 
control. Therefore, all of the regenerative control and power running control by the control routine of the 
motor MG 1 of drawing 11 can be performed. Moreover, since the direction of change of angle-of- 
rotation thetas of the sun gear shaft 125 read at step SI 80 only becomes reverse when torque command 
value Tml* is negative, the control routine of the motor MG 1 of drawing 1 1 can also perform control at 
this time. 

[0088] Next, control of a motor MG 2 is explained based on the control routine of the motor MG 2 
illustrated to drawing 12 . Control processing of a motor MG 2 is replaced with torque command value 
Tml* and angle-of-rotation thetas of the sun gear shaft 125 among control processings of a motor MG 
1, and is completely the same as control processing of a motor MG 1 except for the point using torque 
command value Tm2* and angle-of-rotation thetar of the ring wheel shaft 126. Namely, while detecting 
angle-of-rotation thetar of the ring wheel shaft 126 using a resolver 149 (step SI 90) The electrical angle 
theta 2 of a motor MG 2 is computed from detected angle-of-rotation thetar (step S191). Then, each 
phase current of a motor MG 2 is detected using the current detector 197,198 (step S192). Then, the 
operation of coordinate transformation (step SI 94) and the voltage command values Vd2 and Vq2 is 
performed (step SI 96). Furthermore, backseat label conversion (step SI 98) of a voltage command value 
is performed, the transistor Trl 1 of the 2nd drive circuit 192 of a motor MG 2 thru/or the on-off control 
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time amount of Trl6 are foimd, and PWM control is performed (step SI 99). 
[0089] Although power running control of the motor MG 2 is carried out by the sense of torque 
command value Tni2*, and the sense of rotation of the ring wheel shaft 126 here or regenerative control 
is carried out, both power running control and regenerative control can be performed by control 
processing of the motor MG 2 of drav^ng 12 Uke a motor MG 1. In addition, in the example, the sign of 
torque command value Tm2* of a motor MG 2 made positive the sense of the torque Tm2 at the time of 
the condition of coUinear drawing of drawing 5 . 

[0090] Next, the situation of change, such as the rotational frequency Ne of the engine 150 in the case of 
halt control of such an engine 150 and the torque Tml of a motor MG 1, is explained using explanatory 
drawing illustrated to collinear drawing illustrated to drawing 13 thru/or drawing 15 , and drawing 16 . 
Drawing 13 is collinear drawing when the engine shutdown control routine of drawing 7 begins and is 
performed, drawing 14 is collinear drawing when repeat activation of step SI 06 of an engine shutdown 
control routine thru/or the processing of SI 16 is carried out several times, and drawing 1 5 is collinear 
drawing when the rotational frequency Ne of an engine 150 becomes below the threshold Nref In the 
example, since the inclination of aim rotational frequency Ne* in the map of drawing 8 is set up beyond 
the inclination of a natural change of a rotational frequency Ne, as shown in drawdng 13 and drawing 
14 , the torque Tml outputted from a motor MG 1 acts in the direction which makes the rotational 
frequency Ne of an engine 150 small compulsorily. Therefore, since the rotational frequency Ns of the 
sun gear shaft 125 serves as a negative value as it operates as a generator and is shown in drawing 14 
after that, since torque Tml serves as a hand of cut of the sun gear shaft 125, and reverse sense when an 
engine shutdown control routine begins and is performed, a motor MG 1 will operate as a motor. Since 
the PI control of the motor MG 1 is carried out based on the rotational frequency Ne of an engine 150, 
and aim rotational frequency Ne* at this time, as it is shown in drawing 16 , the rotational frequency Ne 
of an engine 150 is late for aim rotational frequency Ne* a little, and it changes. In addition, since the 
rotational frequency Ns of the sun gear shaft 125 may serve as a negative value as explained using 
drawing 6 depending on the rotational frequency Ne of an engine 150 and the rotational frequency Nr of 
the ring wheel shaft 126 in the condition before directions of the shutdovra of an engine 150 are 
outputted, collinear drawing of drawing 14 may turn into collinear drawing when an engine shutdown 
control routine begins and is performed. In this case, a motor MG 1 will operate as a motor from the 
start. 

[0091] Since the fuel supply to an engine 150 stops in the state of such drawing 13 and collinear 
drawing of drawing 14 , tiiere is no output of the torque from an engine 150. However, since the torque 
Tml which makes the rotational frequency Ne of an engine 150 small compulsorily from a motor MG 1 
is outputted, the torque Tsc as the reaction will act on the carrier shaft 127. On the other hand, the torque 
Tsr outputted to the ring wheel shaft 126 through planetary gear 120 in connection with the torque Tm2 
outputted from a motor MG 2 and the torque Tml outputted from a motor MG 1 acts on the ring wheel 
shaft 126. Although the torque Tsr which acts on this ring wheel shaft 126 can be searched for from 
change of movement of the system of inertia which consists of an engine 150 and a motor MG 1, and 
balance of a collinear of operation as mentioned above, it is comparable as the 2nd term of the right- 
hand side of a formula (5). Therefore, the torque of abbreviation torque conmiand value Tr* will be 
outputted to the ring wheel shaft 126. 

[0092] At step SI 16 of the engine shutdown control routine of drawing 7 , if the rotational frequency Ne 
of an engine 150 becomes below the threshold Nref, since the cancellation torque Tc is outputted from a 
motor MG 1, it will stop without carrying out undershoot shown in the dashed line of drawing 16 , and 
the rotational frequency Ne of an engine 150 will shift to processing of the operation mode by the motor 
MG 2 smoothly. In the example, torque command value Tml * of a motor MG 1 is made into the value 0 
at the time of the operation mode by this motor MG 2. For this reason, a coUinear of operation settles in 
the smallest condition of the sum of energy required for making energy and Motor MG 1 required for 
making an engine 150 idle idle. In the example, the energy which friction, compression, etc. of energy 
required for making an engine 150 idle since the engine 150 uses the gasoline engine, i.e., the piston of 
an engine 150, take becomes larger than energy required for making Rota 132 of a motor MG 1 idle. 
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Therefore, an engine 150 stops and a coUinear of operation will be in the condition that a motor MG 1 
idles, as shown in coUinear drawing of drawing 15 . In addition, in coUinear drawing of drawing 15 , the 
cancellation torque Tc outputted from a motor MG 1 was indicated. 

[0093] According to the power output unit 1 10 of an example explained above, after there are directions 
of the shutdown of an engine 150, the rotational frequency Ne of an engine 150 can be quickly made 
into a value 0. Therefore, the rotational frequency of the field which produces the resonance phenomena 
of the torsional oscillation which made the engine 150 and the motor MG 1 the inertia mass can be 
passed quickly. Consequently, the damper 157 which controls the amplitude of torsional oscillation can 
be made into the thing of a simple configiu-ation. 

[0094] Moreover, according to the power output unit 1 10 of an example, since the cancellation torque 
Tc of the direction which the rotational frequency Ne of an engine 150 increases just before the 
rotational frequency Ne of an engine 150 becomes a value 0 is outputted from a motor MG 1, the 
undershoot of the rotational frequency Ne of an engine 150 can be controlled. Consequently, generating 
of vibration which may be produced by undershoot, an allophone, etc. can be prevented. 
[0095] Although it was made for the inclination of aim rotational frequency Ne* to output the torque 
Tml which makes the rotational frequency Ne of an engine 150 small compulsorily from a motor MG 1 
in the power output unit 1 1 0 of an example using a bigger map (map of drawing 8 ) than a natural 
change of the rotational frequency Ne of an engine 150 It replaces with the map of drawing 8 and you 
may make it the rotational frequency Ne of an engine 150 change gently using a map with the 
inclination of aim rotational frequency Ne* smaller than a natural change of the rotational frequency Ne 
of an engine 150. If it carries out like this, the rotational frequency Ne of an engine 150 can be changed 
gently, 

[0096] Moreover, you may make it the rotational frequency Ne of an engine 150 change automatically 
using the map on which it replaces with the map of drawing 8 , and the inclination of aim rotational 
frequency Ne* becomes the same as a natural change of the rotational frequency Ne of an engine 150. In 
this case, what is necessary is just to set a value 0 as torque command value Tml* of a motor MG 1, 
while suspending operation of an engine 150. The engine shutdown control routine in this case is 
illustrated to drawing 17 . By this routine, while setting a value 0 as torque command value Tml* of a 
motor MG 1 (step S202), torque command value Tr* is set as torque command value Tm2* of a motor 
MG 2 (step S210). For this reason, torque will change from the motor MG 1 towards the smallest 
condition (condition of coUinear (kawing of drawing 1 5 ) of the sum of energy required for making 
energy and Motor MG 1 required for making an engine 150 idle idle in any way, consuming the kinetic 
energy of an engine 150 or a motor MG 1 by friction, compression, etc. of the piston of an engine 150, 
since it will not be outputted. Thus, since power is not consumed by the thing which does not output 
torque at aU from a motor MG 1, then the motor MG 1, the energy efficiency of the whole equipment 
can be raised. In addition, the engine shutdown control routine of drawing 17 can serve as processing of 
the operation mode by the motor MG 2 as it is. 

[0097] Although aim rotational frequency Ne* of the engine 150 in the operation mode by the motor 
MG 2 was made into the value 0, and the threshold Nref was made into the value 0 or the value of that 
near in the power output unit 1 10 of an example so that it might become this value, aim rotational 
frequency Ne* of the engine 150 in the operation mode by the motor MG 2 is made into values other 
than value 0, and it is good also considering a threshold Nref as that value or a value of that near. For 
example, it is the case where make aim rotational frequency Ne* of an engine 150 into the value of idle 
rpm, and a threshold Nref is made into the value near idle rpm or the idle rpm etc. 
[0098] Although control of the rotational frequency Ne of the engine 150 at the time of suspending 
operation of an engine 150 was explained with the power output unit 1 10 of an example while vehicles 
were running (i.e., when it is in the condition which the ring wheel shaft 126 is rotating) When vehicles 
have stopped (i.e., when it is in the condition which the ring wheel shaft 126 is not rotating), you may 
apply to control of the rotational frequency Ne of the engine 150 at the time of suspending operation of 
an engine 150. 

[0099] Although setting processing of torque command value Tml* of a motor MG 1 and setting 
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processing of torque command value Tm2* of a motor MG 2 were carried out as processing of an engine 
shutdown control routine in the power output unit 1 10 of an example It is good also as what performs 
setting processing of torque command value Tml * of a motor MG 1 as one of the processings of control 
of a motor MG 1, and performs setting processing of torque command value Tni2* of a motor MG 2 as 
one of the processings of control of a motor MG 2. 

[0100] Although the power outputted to the ring wheel shaft 126 was taken out from between a motor 
MG 1 and motors MG 2 throu^ the power fetch gear 128 combined with the ring wheel 122 in the 
power output unit 1 10 of an example, as shown in power output unit 1 1 OA of the modification of 
drawing 18 , it is good also as what extends and picks out the ring wheel shaft 126 from a case 119. 
Moreover, as shown in power output unit 1 1 OB of the modification of drawing 19 , you may arrange so 
that it may become the order of planetary gear 120, a motor MG 2, and a motor MG 1 from an engine 
150 side. In this case, sun gear shaft 125B may not be hollow, and ring wheel shaft 126B needs to be 
taken as a hollow shaft. If it carries out like this, the power outputted to ring wheel shaft 126B can be 
taken out from between an engine 150 and motors MG 2. 

[0101] Next, the 2nd example of this invention is explained. Although the 2nd operation is equipped 
with the hardware configuration of the 1st example and abbreviation identitas, as shown in drawing 20 , 
it differs compared with the 1st example at the point which equips an engme 150 with the closing 
motion timing modification device 153. Moreover, the contents of the processing which a control unit 
1 80 performs also differ. First, a difference of a hardware configuration is explained with reference to 
drawing 20 . 

[0102] The closing motion timing modification device 153 adjusts the closing motion timing of inlet- 
valve 150a of an engine 150, and shows the detailed configuration to drawing 21 . Usually, opening and 
closing intake valve 150a by the cam attached in the inhalation-of-air cam shaft 240, exhaust air bulb 
150b has become the device opened and closed by the cam attached in the exhaust air cam shaft 244. 
The exhaust air cam-shaft timing gear 246 combined with the inhalation-of-air cam-shaft timing gear 
242 combined with the appearance which intake valve 150a and exhaust air bulb 150b can open and 
close to the timing according to the rotational frequency of an engine 150, and the inhalation-of-air cam 
shaft 240, and the exhaust air cam shaft 244 is connected with the crankshaft 1 56 by the timing belt 248. 
In addition to such a usual configuration, the inhalation-of-air cam-shaft timing gear 242 and the 
inhalation-of-air cam shaft 240 are combined through the WT pulley 250 which operates with oil 
pressure, and OCV254 which is the control bulb of input oil pressure is formed in the VVT pulley 250 at 
the closing motion timing modification device 153. The interior of the VVT pulley 250 is constituted 
from combination of the movable movable piston 252 by shaft orientations with this oil pressure. In 
addition, the oil pressure inputted into the WT pulley 250 is suppHed by the engine oil pump 256. 
[0103] The working principle of this closing motion timing modification device 153 is as follows. 
EFIECU170 determines the closing motion timing of a bulb according to the operation condition of an 
engine 150, and outputs the control signal which controls closing motion of OCV254. Consequently, the 
oil pressure inputted into the WT pulley 250 changes, and the adjustable piston 252 moves to shaft 
orientations. Since the slot is minced in the direction of slant to the shaft at the adjustable piston 252, 
rotation of the adjustable piston 252 is also produced with migration to the above-mentioned shaft 
orientations, and whenever [ setting-angle / of the inhalation-of-air cam shaft 240 combined with the 
adjustable piston 252 and the inhalation-of-air cam-shaft timing gear 242 ] is changed. In this way, the 
closing motion timing of intake valve 150a can be changed, and bulb overlap can be changed. In 
addition, the above-mentioned WT pulley 250 is formed only in the inhalation-of-air cam-shaft 240 
side, and since it has not prepared in the exhaust air cam shaft 244, bulb overlap is controlled by this 
example by controlling the closing motion timing of an intake valve. 

[0104] Next, control of the control unit 180 in the 2nd example is explained. Drawing 22 is a flow chart 
which shows the engine shutdown tense manipulation routine m the 2nd example. This engine shutdown 
tense manipulation routine is performed by interruption processing every 8msec, after decision that it 
sees from tiie power calculated in an engine 150 from the run state of a vehicle, the remaining capacity 
SOC of a battery 194, etc. and an engine 150 is suspended is made and tiie fiiel injection to delivery and 
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an engine 150 suspends a command to that effect to EFIECU170. Starting of this routine first performs 
processing (step S3 00) which sets the current aim torque STG of a motor MG 1 as Variable STGold, 
processing (step S3 05) which sets up the reduction torque STGmn, and processing (step S3 10) which 
anneals and sets up the processing time mntg of processing. Here, the reduction torque STGmn is the 
value beforehand set up corresponding to the rotational frequency Nr of the ring wheel shaft 126, i.e., 
the vehicle speed, as illustrated to drawing 23 . In the example, the relation shown in drawing 23 is 
beforehand memorized in ROM 190b, and the reduction torque STGmn is set up according to the 
rotational frequency Nr of the ring wheel shaft 126. The reduction torque STGmn is torque which a 
motor MG 1 adds to the carrier shaft 127, as a result a crankshaft 156 positively, in order to reduce the 
rotational frequency of the engine 150 by which fiiel injection was suspended. Moreover, it anneals and 
the processing time mntg of processing is time amoxmt which sets up the rate of the relaxation in the 
processing eased in order to prevent generating of a torque shock from the value which was able to ask 
for the rate of reducing a rotational frequency, on the operation in the rotational frequency reduction 
processing in the open loop control mentioned later. This is set as a small value according to the 
rotational frequency Nr of the ring wheel shaft 126 so that it may illustrate to drawing 24 . The direction 
which eased the rate of annealing the rotational frequency Nr of the ring wheel shaft 126, so that the 
vehicle speed is small, since the vehicle speed is supported, and it making the processing time mntg of 
processing a big value, and reducing a torque command value is because generating of a torque shock 
can be prevented. The treatment of the processing time mntg is explained in an open loop control (step 
S350). 

[0105] After performing many of these control settings next, it judges whether conditions 1 are satisfied 
(step S320). In conditions 1, it is decision whether the conditions which can shift to control were ready 
at the time of an engine shutdown, and in the example, after a halt of the fiiel injection to an engine 150 
is directed, it is the conditional judgment whether 300msec(s) passed. Since the output torque of an 
engine 150 does not necessarily decline immediately even if a halt of fiiel injection is directed, it waits 
for progress of 300msec until die output torque by the side of waiting and an engine 150 is lost certainly. 
In addition, in response to directions of EFIECU170, following on a fiiel cut, an engine 150 controls the 
closing motion timing modification device 153, and sets the closing motion timing of a bulb to the 
maximum lag side in the meantime. In addition, the closing motion timing modification device 153 is 
set to the maximum lag side for making the shock at the time of reducing the load at the time of next 
starting an engine 150, and carrying out motoring of the engine 150 as small as possible. If conditions 1 
are not ready, it passes till then, the PID control based on the deflection of the real rotational frequency 
of an engme 150 and an aim rotational frequency is continued, and the rotational frequency of an engine 
150 is held (step S330). 

[0106] On the other hand, conditions 1 are satisfied, and at the time of a halt of an engine, when it is 
judged to control that it is good next, it is judged to be close to it whether the rotational frequency Ne of 
an engine 150 is beyond the predetermined value Nkn (step S340). The predetermined value Nkn used 
for this decision was under 200rpm and transit, if it was brake off, it was imder 250rpm and transit, and 
when the rotational frequency Ne of an engine 150 has fallen by having performed control at the time of 
a halt of an engine, it is the conditions which suspend the open loop control mentioned later, and if it is 
brake-on, it is defmed like 350rpm in the stop by this example. It was experimentally determined as a 
controllable rotational frequency that undershoot did not generate these rotational frequencies in the 
rotational frequency of an engine 150 in actual control. 

[0107] When it is judged that an engine speed Ne is larger than the predetermined value Nkn, processing 
which reduces an engine speed by the open loop control next is performed (step S350). This processing 
is explained in detail later using drawing 25 . Here, priority is given to the whole engine shutdown tense 
understanding, and explanation of the engine shutdown tense manipulation routine of drawing 22 is 
continued. By performing reduction processing of the engine speed by the open loop control, the 
rotational frequency Ne of an engine 150 falls gradually. If the rotational frequency Ne of an engine 150 
falls and it is less than the predetermined value Nkn, it will judge whether next the current aim torque 
STG is about 0 (step S360). If the aim torque STG does not serve as a value 0 mostly, processing (step 
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S3 70) for preventing that the rotational frequency of an engine 150 undershoots is performed. 
[0108] Guard processing (step S380) of a bound is performed, processing (step S390) which sets up the 
aim torque ttg on the control which calculated by the above-mentioned processing and performed guard 
processing after that as new aim torque STG is performed, and after [ any / these ] processing (steps 
S330, S350-S370) ends this routine. Guard processing of a bound is processing which restricts this to 
less than rating or the range of possible torque, when it had shifted from rating of a motor MG 1 , or the 
calculated aim torque ttg sees from the remaining capacity of a battery 194 and has exceeded possible 
torque. 

[0109] By carrying out repeat activation of the processing explained above, the rotational frequency of 
an engine 150 is controlled as follows roughly. First, if control which holds an engine speed to an aim 
rotational frequency by the usual PID control is performed (steps S320 and S330) and 300msec passes 
after the fiiel supply to an engine 150 is suspended until 300msec(s) pass, it will change to an open loop 
control, torque will be added to the crankshaft 156 grade which is the output shaft of an engine 150 from 
a motor MG 1 to hard flow with a hand of cut, and the rotational frequency of an engine 150 will be 
reduced in the range of predetermined deceleration. This situation was shown at the section A of 
drawing 27 . If the rotational frequency Ne of an engine 150 falls to the predetermined value Nkn, an 
open loop control will be ended and then undershoot prevention processing will be performed (steps 
S320, S340, S360, and S370). Here, the magnitude of aim torque is reduced and approaches a value 0 
gradually. This situation was shown at the drawing 27 section B. 

[01 10] Next, the details of the open loop control of step S350 are explained using drawing 25 . Starting 
of an open loop control manipulation routine judges under a stop of a vehicle and transit first (step 

5351) . If it is judged that a vehicle is running, it will process by annealing using the aim torque STGold 
in the control initiation time set up by control at the time of an engine shutdown, and the reduction 
torque STGmn, and processing which searches for the temporary aim torque ttg will be performed (step 

5352) . It anneals in this case and the processing time nmtg beforehand set up according to the vehicle 
speed is used for time amount (refer to the drawing 22 step S3 10 and drawing 24 ). Although it anneals 
and processing is integral processing mathematically, when the processing performed at a predetermined 
interval realizes like this example, it realizes by taking a weighting average to the current value and 
desired value in many cases. In this example, for every processing time nmtg, weighting average 
processing is performed and the weighting coefficient given to the current value in that case is made 
about [ of the weighting coefficient about desired value ] into 1/16. When the processing which 
suspends an engine 150 by the open loop control is started Saying that it processes by annealing since 
the aim torque STG is held by the PID control ( drawing 22 step S330) till then at the predetermined 
value The aim torque immediately after starting control at the time of an engine shutdown is reduced 
suddenly, and it is not made Torque STGnrn, but toward the reduction torque STGmn set up based on 
drawing 23 , the value of the temporary aim torque ttg will be set up gradually, and it will go. By 
anneaUng, so gently [ since it is set as such a big value that the vehicle speed is low ] that the vehicle 
speed is low, the temporary aim torque ttg will approach the reduction torque STGnrn, and the 
processing time nmtg of processing will go. 

[01 1 1] On the other hand, since it is not necessary to anneal with (step S35 1) and the vehicle speed, and 
to set up the time amount of processing when it is judged that a vehicle is stopping, the processing time 
is made into a fixed value (this example 128msec(s)), and it processes by anneaUng similarly (step 

5353) . However, it replaces with the reduction torque STGmn defined according to the vehicle speed, 
and at the point using the value which applied the study value stgkg of aim torque to fixed reduction 
torque, it anneals imder transit and is different from processing (step S352) with this processing under 
stop. At step S353, it is processing by annealing between the current aim torque STGold and (- 
14+stgkg)-STGold. In under transit, the torque shock resulting from engine 150 halt under stop is easy 
to be felt to not worrying the torque shock at the time of engine 150 hah so much. Then, the action of 
reduction of die aim torque under stop is learned, and it enables it to suspend an engine 150 without 
undershoot as much as possible. About the method of study of the study value stgkg, it mentions later. 
[0112] If this processing is repeatedly performed at a predetermined interval, by the looseness which 
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anneals and becomes settled by the processing time of processing, the temporary aim torque ttg will 
approach the reduction torque STGmn, and will go. If the temporary aim torque ttg is in agreement with 
the reduction torque STGmn, the torque which a motor MG 1 outputs will become ahnost fixed after 
that. 

[0113] After processing by annealing under above transit and annealing under processing or stop, it 
judges whether conditions 2 are satisfied in the degree (step S354). Decision whether as for decision of 
conditions 2, all the following conditions are satisfied is said. 

** The rotational fi'equency Ne of an engine 150 is 400 or less rpm, is ** stopping, and has not updated 
** study value stgkg yet (Xstg!=l). 

If at least one of the above three conditions is not materiaUzed, nothing is performed, but it escapes to 
"NEXT", and this routine is once ended. On the other hand, if it will be in the condition that all of these 
three conditions are materialized, processing which calculates rotation decelerating **N will be 
performed (step S355). 

[0114] Rotation decelerating **N is defined as deflection of a current rotational fi'equency fi-om the 
rotational frequency when detecting a rotational frequency last time. In this example, the detection of a 
rotational frequency Ne itself is performed every 16msec(s). This rotation decelerating **N judges next 
whether close is in the range of a value -54 to the value -44 (step S356). If close is within the limits of 
this, rotation decelerating **N will perform nothing, but will fall out to NeXT, and will once end this 
routine. On the other hand, when it is judged that rotation decelerating **N is larger than a value -44, 
processing to which only a value 1 decreases the temporary study value tstg is performed (step S357), 
and when rotation decelerating **N is smaller than a value -54, processing for which only a value 1 
increases the temporary study value tstg is performed (step S358). That is, the degree of moderation of 
the engine speed Ne in the drawing 27 section A is checked, and in order to make it reflected in the 
study value stgkg at the time of determining the reduction torque under stop in control at the time of a 
next engine shutdown, the temporary study value tstg is fluctuated. The absolute value of the numeric 
value ({(-14+stgkg) -STGold} in step S353) which will hit the desired value of reduction torque if the 
rate of moderation is small is enlarged (a sign is -), and the absolute value is made small if the rate of 
moderation is large. Consequently, the rate of a fall of the rotational frequency Ne of the engine 150 at 
the time of an engine shutdown is adjusted in a proper range (from -54Nm / 16msec to -44Nm / 16msec) 
by learning control. 

[01 15] In addition, the temporary study value tstg performs guard processing so that it may enter within 
the bound value defined beforehand, and processing which sets a value 1 to the flag Xstg which shows 
that it learned is performed fiirther (step S359). In addition, since repeat activation of this routine is 
carried out, the temporary study value tstg has been set up for annealing under activation and not 
changing the study value (step S353) in processing each time, without setting up the study value stgkg 
directly here. The learned study value stgkg will be used for the first time at the time of activation of 
control at the time of a next engine shutdown. 

[0116] The open loop control manipulation routine explained above is performed, after the fiiel supply 
to an engine 150 is suspended and 300msec(s) pass, towards the final torque value which becomes 
settled in a stop and transit, increases gradually the magnitude of the torque (torque with which the sign 
of torque joins hard flow with the hand of cut of minus, i.e., an output shaft) added to the output shaft of 
an engine 150 from a motor MG 1, and goes. If the vehicle has stopped when the rotational frequency 
Ne of an engine 150 gradually decreases ( drawing 27 section A) and a rotational frequency is set to 400 
or less rpm, based on the magnitude of rotation decelerating **N in the meantime, the study value tstg 
will be leamed and it will go. 

[0117] If the rotational frequency Ne of an engine 150 gradually decreases and it becomes smaller than 
the predetermined value Nkn soon, it will replace with the open loop control processing mentioned 
above, and imdershoot prevention processing ( drawing 22 step S3 70) will be performed. This 
undershoot prevention processing is explained referring to drawing 26 . When an undershoot prevention 
manipulation routine is started, it is degree type ttg=STGold +2 [Nm] first. 

It is alike, and it follows and processing which searches for the temporary aim torque ttg is performed 
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(step S371). Next, if the temporary aim torque ttg searched forjudges that it is -two or less value (step 
S372) and becomes ttg>-2, processing which sets the temporary aim torque ttg as a value -2 will be 
performed (step S3 73). That is, the value -2 is guarded for the temporary aim torque ttg as a maximum 
by processing of steps S372 and S373. 

[01 18] By performing this processing, the magnitude of the torque which was acting so that the 
rotational frequency Ne of the output shaft of an engine 150 might be reduced till then is the range 
which does not exceed -2 [Nm], and is made small one by one. The magnitude of the torque which was 
being committed in the direction which slows down the output shaft of an engine 150 by this processing 
that changes the temporary aim torque ttg according to a top type, and goes is reduced by 2 [Nm] every 
every 8msec(s) which are the interval of interruption processing, approaches a value 0 gradually and 
goes (refer to drawing 27 section B). 

[01 19] It judges whether the rotational frequency Ne of an engine 150 is less than 40 rpm after 
processing of the above-mentioned step S372 or step S373 (step S374). If the rotational frequency Ne of 
an engine 150 is less than 40 rpm, it will judge that it is not necessary to apply the torque of the braking 
direction to the output shaft of an engine 150 any longer, and processing which sets a value 0 as the 
temporary aim torque ttg will be performed (step S375). 

[0120] Then, it judges whether conditions 3 are satisfied (step S376). ** vehicle is stopping and it is 

study of** study value in the condition that conditions 3 are satisfied (Xstg=l). 

A case is said. If the above-mentioned conditions 3 are not satisfied, it escapes to "NEXT" and this 

routine is once ended. On the other hand, if the above-mentioned conditions 3 are satisfied, processing 

(step S377) which sets up the temporary study value tstg as a study value STGkg, and processing (step 

S3 78) which resets the learned flag Xstg to a value 0 will be performed. This routine is ended after these 

processings. 

[0121] Consequently, if it decreases towards a value -2 and a rotational frequency Ne is set to less than 
40 rpm as shown at the drawing 27 section B, let magnitude of the torque which will be added to the 
output shaft of an engine 150 if this undershoot prevention processing is performed be a value 0. 
Consequently, the rotational frequency Ne of an engine 150 does not produce the phenomenon 
(undershoot) which is less than a value 0. 

[0122] While the demand which should get twisted in the 2nd example explained above, and should 
continue operation of** and the (1) engine 150 exists, the rotational frequency Ne of an engine 150 is 
maintainable to an aim rotational frequency with PID control. 

(2) When the demand which should continue operation of an engine 150 is lost, after it suspends the fiiel 
supply to an engine 150 by EFIECU170 and 300msec passes, add the torque of the reverse sense to the 
carrier shaft 127 combined with the crankshaft 156 which is the output shaft of an engine 150 by the 
open loop control with a hand of cut by the motor MG 1. Under the present circumstances, based on 
deflection with the aim rotational frequency (0) of the rotational frequency Ne of an engine 150, 
feedback control of the aim torque of a motor MG 1 is not carried out, but the algorithm defined 
beforehand determines aim torque. In the above-mentioned example, as shown in drawing 27 , it is 
determined that the magnitude of aim torque increases gradually and goes by the predetermined rate. By 
performing this control, at the tune of a halt of an engine 150, rapidly big torque starts hard flow, a 
torque shock arises, and drivability is not worsened with the hand of cut. Moreover, since the torque of a 
hand of cut and an opposite direction is annealed and the torque of predetermined magnitude continues 
being added after termination of processing as shown in drawing 27 , reaction force torque also becomes 
fixed and drivability improves fiirther. 

[0123] (3) By adding torque towards a rotational frequency and reverse by the motor MG 1, the 
rotational frequency of the output shaft of an engine 150 falls and goes with predetermined deceleration 
(this example about -50rpm/l 6msec). Since this deceleration is set as the range which twists to an output 
shaft and resonance does not produce, it does not produce torsion resonance on the crankshaft 156 and 
the carrier shaft 127 which were combined throu^ the damper 157. 

[0124] (4) If a vehicle is stopping when the rotational frequency of an engine 150 is less than a 
predetermined rotational frequency (this example 400rpm), study will be performed from a decelerating 
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condition so that the deceleration in control may go into a predetermined range at the time of a next 
engine shutdown. 

[0125] (5) If the rotational frequency Ne of an engine 150 furthermore falls and it becomes below the 
predetermined value Nkn (an example 200rpm thru/or 350rpm), the magnitude of the torque added by 
the motor MG 1 will be shortly turned and dwindled to a value 0 at a predetermined rate, and the 
rotational frequency Ne of the output shaft of an engine 150 will control for zero or less value 156, i.e., a 
crankshaft, not to rotate reversely. It is designed by the premise referred to as not rotating reversely a 
crankshaft 156 in many cases, for example, the phenomenon called tooth-lead-angle lock with a 
crankshaft 156 rotating reversely can occur by ttie closmg motion timing modification device 153. In 
this example, if the rotational frequency of an engine 150 falls, and magnitude of the torque added to an 
engine output shaft is made small and also it is less than 40rpm, addition torque would be made into the 
value 0 and the inverse rotation of a crankshaft 156 will be prevented certainly, 
[0126] (6) The predetermined value Nkn used as the decision criterion at the time of performing this 
control will be under 200rpm and transit, if a vehicle is stopping, if its brake is off, it is under 250rpm 
and transit, and if a brake is ON, it is set as 350rpm. Therefore, the force in which it is added in the 
direction which reduces a rotational frequency to the output shaft of an engine 150 cannot be depended 
on the run state of a vehicle, but can be made regularity in general, and in spite of being an open loop 
control, the rotational frequency of an engine 150 can be smoothly turned and controlled to a value 0. 
[0127] Although it shall apply to the vehicles of a two-flower drive of FR mold or FF mold in the power 
output unit 1 10 of the 1st and 2nd example, and its modification, as shown in power output unit 1 IOC of 
the modification of drawing 28 , it is good also as what is appHed to the vehicles of a four-flower drive. 
With this configuration, the motor MG 2 combined with the ring wheel shaft 126 is separated from the 
ring wheel shaft 126, it arranges independently in the rear wheel section of vehicles, and the driving 
wheel 1 17,1 19 of the rear wheel section is driven by this motor MG 2. On the other hand, it is combined 
with a differential gear 114 through the power fetch gear 128 and the power transfer gear 111, and the 
ring wheel shaft 126 drives the driving wheel 1 16,1 18 of the front- wheel section. It is possible to 
perform drawing 7 mentioned above under such a configuration or the engine shutdown control routine 
of drawing 22 . 

[0128] In the power output unit 110 of an example, although PM form (permanent magnet form- 
ermanent Magnet type) synchronous motor was used for the motor MG 1 and the motor MG 2, if the 
both sides of regeneration actuation and a powering movement are possible, VR form (adjustable 
reluctance form; Variable Reluctance type) synchronous motor, a vernier motor, a direct current motor, 
an induction motor, a superconducting motor, a step motor, etc. can also be used. 
[0129] Moreover, in the power output imit 1 10 of an example, although the transistor inverter was used 
as 1st and 2nd drive circuits 191,192, an IGBT (insulated-gate bipolar mode transistor; Insulated Gate 
Bipolar mode Transistor) inverter, a thyristor inverter, a voltage PWM (Pulse-Density-Modulation- 
ulseWidth Modulation) inverter, a square wave inverter (a voltage form inverter, current form inverter), 
a resonance inverter, etc. can also be used. 

[0130] Furthermore, as a battery 194, although Pb battery, a NiMH battery, Li battery, etc. can be used, 
it can replace with a battery 194 and a capacitor can also be used. 

[0131] In the power output unit 110 of an example, the crankshaft 156 of an engine 150 is connected to 
a motor MG 1 through a damper 157 and planetary gear 120. Although change of the rotational 
frequency Ne of an engine 150 was adjusted by outputting torque through planetary gear 120 from a 
motor MG 1 when operation of an engine 150 was suspended Direct continuation of the crankshaft CS 
of Engine EG is carried out to the axis of rotation RS of Motor MG through Damper DNP Uke. the 
power output unit 3 10 of the modification illustrated to drawing 29 - It is good also as what adjusts 
change of the rotational frequency Ne of the engine EG m the case of the shutdown of Engine EG by 
Motor MG. The effect as the effect that the power output unit 1 10 of an example does so that such a 
configuration is also the same can be done so. Moreover, in the above-mentioned example, although it 
has arranged so that it may become the same axle to the shaft which all exchanges power, motors MGl 
and MG2 are easy for joining together through a gear, and should just define the arrangement to the 
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shaft which exchanges power based on the demand on layout. 

[0132] As mentioned above, although the gestalt of operation of this invention was explained, as for this 
invention, it is needless to say that it can carry out with the gestalt which is not limited to the gestalt of 
such operation at all, and becomes various within limits which do not deviate from the power output xmit 
of an example from the summary of this inventions, such as means of transportation, modes carried in 
various industrial machines etc, in addition to this, such as a vessel and an aircraft. 



[Translation done.] 
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